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In Four Parts. * 

(I, Vulgar Arithmetick, In who/e Numbers 

and Frattions, in a plain and eaſie method. 
]1I; Decimal Arichmetick, The ground and 
reaſon thereof, And its uſe illuſtrated by di- 

vers E xamp/es. 
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' wTIIE. Inſtrumental Arichmetick, Performed 

D by Decinral Scales, with more eaſe and facility 
S< then by Yu/gar or Decimal! Arithmetick, all 
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| Redu&ions being wholly avoided. Nothing in 

| | this kind having been hitherto publithed by any 
| IV. Algebraical Arithmetick, Conteining 

| an Abridgement ofthe Precepts of that Art, - 

| and tne uſe thereof, illuſtrated by Queſtions 

. of divers kinds. 

{Whereunto is added, the conſtruRion and uſe of ſeve- 

| ral Tables of Intereſt and Annuitics, 1 eights and Meaſures 

| | both of our own and other Countries, 

The third Edition, correfted and inlarged by the addi- 

| tion of ſeveral Rules which were net 

F,: "B inthe former Editions. 
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TO - THE READER: 


Ere is prcſented unto thee a 
thort Treatiſe of Arithmetick, I 
confeſſe there are enough, (if 
not too many) already extant, 
notwirhſtanding I have adventured to pub- 


liſh this, more for warzety than neceſſity, nox 


doubting but in the peruſal thereot chou 
ſhalt find ſomething in this worth thy labour 
and what in other Books of this kind is want- 
Ing, 

| The whole 77 reatiſe is divided into four 
Parts. The firſt conteins YVulger Artchmerick 
in Whole Numbers and Fraions ; And in c- 
very Rule there are Examples for praftice 
added, and Queſtions alſo wrought by thoſe 
ſingle Rules, In Multiplication | bave added 
divers Compendiums, or brick wayes of Mul- 
tiphing, whereby ſums, (having 2 or 3 fi- 
gures in the Multiplier) may be performed, 
without any burthen or charge to che Me- 
mory, more then in ordinary Multiplication, 
2 and 


To the Reader, 


and yet'no Other (ar avmolt very.few) & 
gures {ct down but” the. Product ir elf, | 
And tm' D1wiſjon, (which is the moſt diſf-| 
culr of thie four Spectes) there are Five ya- 
rictics, ſo that every man may make uſe of 
that which he beſt underſtands or fancies: 
And inthe working of the Goldez Rule, &c, 


I have made uſe ſometimes of ane kind of | 


Diviſion, and ſometimes of anoth&. {4 
| The Second Part conteins Decimdt Arith- 
mretick, with the 3 round and reaſanthergal, 
Alſo Tabls of the MHaneys, Weights , and 
Meaſures uſed in En2land, with direRion 
' for the making of thoſe Ta#les, and of any 
other: And laſtly, there are Examples 
wrought in Decimal Numbers, in all- the 
moſt ufual Rules of Arithmetick, and thole 
Examples.are incumbred with as many Z/4- 
ons as can poſhbly happen in any Queſttos 
concerning buying or felling. 

| The third Part is of 7aftrumental Arithme- 
th, which performerh by a new Arrtifice, 
by me contrived, any Queſtion Avithmetical 
1n a Decimal way, without the help of Ti 
bles, by which the whol work of ReduStonis 
avotded, there being ccrtainSzrales of Englþ 
Money, reights, and Meaſures, by me cor 
trived,, by. which (by inſpc@ion only) che 
Decimal Frefion of either Money, werght, 
"ih or 


To the Reader, 
or Meaſure, may be'fer down .as cxadtly, 
2nd in-lefſe-time, than they could have been 


| taken out of the Decimal Tables in the Se- 


cord Parr of this Treatiſe. And on the con- 
tracy, any decimal fraction may-bereduced 
inco its proper parcs of the integer with-the 
ſame facility, ſpeed and exaGnefle, I have 
alſo in-this Third Parr, (the berrer to illu- 
ſire the uſe, and commodiouſneſſe of theſe 
Sales, a figure whereof is inferred ar the 
begining of the Third part) gone through 
all che moſt uſual Rules of Artthimerick, gi- 
ving Examples in each Rule, by which the 
Reader tay plainly perceive whar labour 
there is ſaved by uling the Scales, the whole 
work 'of Redw10p being taken away, and 
the FruFios immediately ſet down at firſt, 
without Adaition, or being alre ſet 
down, reduced to the known part of the'/z- 
teger, withour SubſiraBton, 

Unto this third parr there is added an 
Appendix conteining certain Rules of Ex- 
changes, with Tables of the Weights and 
Medfores of Forergs Countries compared with 
the Ferghts and Meaſures uſed in London, 
with an Example to iluſtrare the uſe of 
each Table; And laſtly, there are ſeveral 
Tables calculated at 6 per Cent. C ompound 
Intereft, by which the true valuation of any 
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To ohe Reader, 
Leaſe or a or Money forborn or rebao 
tea, may be ealily known, with an Example | 
ſhewing the uſe of each Tahle. 4 
The Fourth Part conteineth an Abridge- 
ment of the Precepts of Algebra, firſt written |- 
in French: by James de Bify, a Tranſlation 
whercof came to my hands ſome years ſince; 
; In the: peruſal whereof, finding the Pre- 
ceps very plain and eaſie, and conſiderin 
that we have bur very little of rois kind 0 
Arithmetich in our Engliſh Tongue ;T have 
adventured | to inſert ir here as a Fourth 
Part, thereby ro make this #ork the more 
 compleat : Unto which Tranſlation there is 
further added diverſe Queſtions of 'good | 
conſequence, which were nor in the Oy1gi- 
zall, as by comparing them together may 
- appear. TL | 
This Treatiſe thus finiſhed, I preſent 
thee with, deſiring thy friendly acceprance 
and pardon for ſuch faults as may poſhbly 
have eſcaped the Prefle, or my ſelf, and in 
ſo doing thou wilt encourage him, who is 


A friend to all that are Ma- 
thematically affeRied, 
William Leybourn. 
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ADVERTISEMENT | 


F any Gentleman, or other Perſon, defire to be 
inſtrued in any of the Sciences Mathematical, 
as Arithmetick, Geometry, Aſtronomy, the uſe of the 
Globes, Trigonometry » Navigation,' Surveying of 
Land, Dialling, or the like ; Either at their own 
houſes, his habitation, or ſuch other convenient 
place as the Party ſhall dire&, the Author hereof 
will be ready to attend them at times appointed. 

Alſo, If any Perſons would have their Land, or 
any Ground for Building Surveyed, or any Edifice 
or Building eaſured, either for the C arpenters, 
Bricklayers, Plaiſterers, Glaſiers, Toyners, Or Ma- 
fens Work, he 15 ready to perform the ſame either 
for Maſter Bnilder or Workman. | 

Likewiſe, If any defire to have about his Houſe 
or Garden, any kind of Sun-Daal, or Dials, of what 
kind ſoever, either fixed or movable, he will pre- 
Pare or make for them ſuch as they ſhall defire, 

You may hear of him at the Shop of Mr. Vatha- 
nie! Brooks Bookſeller, at the Angel in Greſhaw- 
Colledge, now the Exchange ; Or at the Houſe of 
Mr. alter Hayes, at the Croſs-Daggers 1n Aſoor- 
fields, next dore tothe Popes-Head Tavern, where | 
you may have all ſorts of Mathematical Inſtruments: 
Likewiſe at Mr. Duttons at the Sign of the Snn-Dis» 
al in Ho/born, over againſt Ferter®/ance 
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| Numcration. 


UMERATION, is accounted the 
D fiſt part of 4ricbmetick, and it js 
E to know how toread a Sum of fi- 
gires expreſſed in writing ;: or to 
; _ doivn any Sutn to be expref- 
de ſed. | 

To the doing of which there are four things ne- 
ceſſary 

Firſt, to know their a»mber, whichis Nine. 

Secondly, their ſhapes, Which are I. 2 3. 4+ 5. 6. 
7.8.9. Of which the firſt toward the left hand e- 
ver bgrfieth One, the ſecond T'ws, &c. 

Thirdly, to know the va/ue of their places. 
Lil, How their proper fignification is altered 
tneredy, | 

The. LV alxe of their places is thus, When two, 
tiree, or more figures ſtand in one Summe, that 


Bs, without any Point, Line Or Comma betwixt 


them, 


2 Numeration. 


them, as 321, that place next the right hand wher, 
thefigure 1 Randeth, is called: the place of Apjy, 
or nities, and the figure 1 ſtandeth in that place 
only for one,andthe figure 2.when itisfound in tha 
firſt *place, ſtands only for to; and the like « 
' But in the Samme 321, above expreſſed, the f- 
o1re 2 i$4i\ aſcend place, and-every place con. 
reins the value of that place before towards the right 
-hand ten-times ; and Crntacks figure 2 doth nat 
fGgnifie 70, but (in this ſecond place) ten time| 
two, that is 7 w@z7y, And fo. the figure 35 if it had 
been in that Hagetad Gebifed ten times Thr, 
that is Thirty ; but being here in'the third place, it 
fenifies tea times Thirty, that 1s Three bundred. 
-And ſo the whole Sum 321; is 'to be read;'Thry 
"bundredtwehy and\one. EN IAT 


It js hereby ſeen, hoy their proper fignifications, 
-which-were-7:bree, 7s and-One, argaltergd by be- 
ing thus placed, and the Sum, which otherwife had 
_ but $iz,"1$ Three bundred twenty one, as be- 

ore. 

In like ſort, if there had been moxe places, as Se- 
-ven, the valueiis quite through increaſed ten times, 
by being a place behind towards: the left -hand ; 


in the Sum 111111, The figare 1 in the ſecond 
place fands for ten times one (that is 7en,) in the 
third, for ten times ten (Which is one Hundred,) 
the fourth, for Ten handred, (which is called One 
*Thouſand,) in the fifth, for Ten Thouſand, in rife 
fixth, for ten times Ten thouſand (Which 1s Ont 


'*bundred thinſand) in the aſt, (here the __ 
& D act 


Numeration, 3 


place, for 7'en bundred thouſand, which is called a 
Million : and ſo on, if there were more places, ob- 
ſerving the ſame order, 

Now to read this readily, Make a prick over the 
place of nity, another over the third from it, and 
over every third ſtill towards the left hand, for ſo 
thoſe points will be over the places of #nites, T hou- 
ſands, and Millions ; and ſo beginning at the lalt, 
that IS, at the left hand - read One Million, and be- 
cauſe the three following towards the right, fignifi- 
properly one hundred and eleven, but the prick bc- 
longing to them 1s in the place. of thouſands, call 
them one handred and e/even thoyſand,and the three 
remainung being under the point over 4nity, fignifie 
only one bandredand eleven;and all three points read 
together in one ſum1s,One Aillion,one bundred and 
eleven Thouſand, one hundred and eleven. 

In like manner, if this number 7 35 98624, were 
viven to be read (according to former dire&ions): 
make a prick over every third figure, beginning 
with the firſt figure towards the right hand, (wkich 


1$ the place of Unity) and then will your number 
Rand thus, | | 


173598624 

"Then for the ready reading thereof (becauſe the 
third prick fignifieth Aſi//ions) call all the fGigures 
towards the left hand,ſtanding from that prick, Mil- 
lions, which in this example are7 and 2, fo then 
this number contains 73 Afillions, 598 Thouſand, 
624 Six bundred twenty four, Which in words at 
teneth we read, Seventy three 24illions, five bundred 
ninety eight thouſand, fix hundred twenty four. 


B 2 Let 
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Let thus much ſuffice concerning the placing of 
large numbers, for the ready reading of them, ouly 
take theſe four 7 ables following, for illuſtration of 
What hath been hitherto delivered in words, the ve- 
ry fight whereof is better then a whole Chapter df 
information, 

The firſt Table is thus to be read] One in the fir 
place, ſignifies One. One in the ſecond place, fig- 
mfies Ten. One in the third place, fignifies a ban- 
 dred, &c. as in the Table, - 

The ſecond Table is thus to be read] In this Ta- 
ble you ſhall find the laſt number thereof to conſiſt 
of theſe figures, 357.846.903.with a point or com- 
ma betwixt every third figure, for diſtinEion Cake, 
and alſo Every three figures in their order are con- 
nected together with this (ay brace, which de- 
nomunates the places of Millions, Thouſands, Hm 
dreds, ſo that the laſt number of this Table will evi- | 
dently appear to be 357 Millions, 846 Tbouſandr,| 
903 Nine bundred and three. 

The thir4 Table] Is only certain rows of figures 
ſet together, and orderly diſpoſed;. having the fignt- 
fication or reading of the ſame numbers inyords at 
I:ngth to them annexed, and is only inſerted for the 
better ſatisfa&tio7 of ſuch as ſhall doubt whether 
they perfe&ly underſtand what hath been detore 
taught. - 

The fourth Table] Is much like the ſecond, only 
it confiſteth but of one number - and extends three 
places farther then the greateſt nymber in the ſecond 
Table doth : viz. to twelve places ; which figures 
are thus to be read, 736 Millions of Millions, $4? 


 Millisns, 708 Thouſand, 645 Six: bandred fort) 
; L poem bx (I Table) 


Ly 


Aumerdtion, 


(I, Table.) 
Chr Cr one 
ſecond 10 ten 
third 4 2 | rooa hundred 
S © | fourth | A | 1000 a thouſand 
® < fifth 7,Þ< 10000 ten thouſand 
= [ſixth | 2. | 100000 a hundred thouſand 
3 | ſeventh | | T000000 a Million | 
eighth | * | I0000000 ten Millions 
I ninth J &T1ooocococce a hundred Million 
(IL TABLE.) 
$ 
3 4 
7 6 2 
3-48 3 
| 9 7.62 1 
243.79 4 
8. 7. 49.8 © 7 
$ 7. 31 6,2 4 8 
357.846.9@ 3 
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(111 Table.) 


& 18 (cight, 

54 (fifty four, 

762 (ſcyen hundred fixty ewo, 

3483 (three thouſand four hundred eighty three, 

97621 (ninety ſeyen thouſand, fix hundred twenty one 
5; 61243794 (two hundred 43 thouſand 7 hundred 94 

2 1/87 49807 (eight millions, 7.49 thouſ. 8 hundred and7 
2 857316248 (fifty ſcyen mil. 3 hund, and.16 choul. 248 

9397846983 (three hundred hfry ' ſeyen millions, eight 


(hundred 46 thouſ, 9 hund. 8; 
(INI Table.) 


7 hundred 
3ten i[lions of millions 


hundred 
aiten millions 


% + 


ten Crna | 


8lone 


——_ 


6|hundred 
ten >Shundreds 
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on 


ſum. 


IC neem —————_— DE 
*T'6' © 
Addition. 
A DDITION, is the colle&ing or gather- 
ing together -of two ot more ſums, either of 


one, or of divers denominations ; into- one ſum, 
which is calle] the [ Aggregate] [Tota!] or [ Groſſe 


In Addition of numbers of. one denomination, 
the order is, to ſet the numbers to be added one di-; 
realy under the other ; that is to ſay, 4nites under 
Hnites ; Tens under Tens ; Hmndreds under Hun- 
dreds ; &C. | 


The Rule. 


Having placed your numbers to be adled in dae or- 
der, one under another ; draw & line under them,and 
begin at the lowermoſt figure towards your right band, 
and add that to the next figure above, and S ſum of 
them to the next figure above that ; proceeding in this 
order till you bave added the whole line together; 
which when you have done,conſider how many tens are 
contained in that /ine;and for every ten, keep one U- 
nite in your minde, to be added to the next rom; but if 
there be any odd Digits,you muſt ſet thens-bentath the 
ſtroak, jſt under the line you added togetber; Having 
thus finiſhed the addition of one line, proceed to the 
next ; and from thenee to the third; and ſo firnard, 

4 be 


| 


:; Addition, 
be there never ſo many. The examples following 
will. make this plain, —_ 

Example 1. Letthe numbers fiven to be added 
together, be 7832, 5609, > | | 


376, 8547,having thus pla= 22 « 

ced them in order one = S _— 
der another as in the Mar- SE #2 
gine is done; draw a line ETERS 
anderthem,then begin your ' 7 8 3 2 
addition, at the lowermoſt 5 6 0 9 
figure towards your right 3-7-& 
hand ; Saying 7and Gis 13, 8 5 4 7 
and 9 is 22, and 2is 24; ———— 
now (becauſe in24, there is 22 3 6 4 


- 


two tens,& 4 remaining) I 
place the 4 under the line, 

and carry the twq tens to the next row of Tens ; 
Saying, 2 which I carried and 4 makes 6, and 7 
makes 13, and 3 makes 16 ; in which row there 1s 
but oneten conteined, and 6 remaining, which 6 1 
ſet under the line, and carry the ten to the next ron 
of Hundreds, ſaying, 1 that I carried and 5 makes6 
and 3 makes 9, and 6 makes 1 5, and 8 makeg, 23, 
in which 23, ten is contained two times, and 3 re- 
mainivg ; the 3 I place under the line, and carry the 
tiyo tens to the next row of Thouſands, ſaying, 2 
which I carried and $ makes 10, and 5 makes 15, 
and 7 makes 22, in which, ten is conteined two 
times, and 2 remaining ; which 2 I ſet under the 
line, and becauſe there is never another row to be 
added, to which I ſhould carry th? two tens) 1I 
therefore ſet 2 down alſo under the line towards the 


left hand, as you ſee doge in the margine ; So " 
3252 OR OM total 


” "+ _ 0 7 Ge WY a 


| Addition. 
ectall Or groſſe ſam of theſe numbers, being added 
together, 18 22364. 

Example 2, 4 man bath in bis Orchard 136 
Apple-Trees,76' Pear-Trees,107 Cherry-Trees,and 
36 Plum=T rees, and he defires readily to know how 
many Trees be path in all. | Wy 1 
_ Place your numbers one 
under another as in the mar- Apple-trees 137 
gine, and then begin:to add; Peat=trees 76 
them together, at your right -Cherry-trees 107 
band ; Saying,6 and 7 make Plum-trees 35 
12, and 6 make 19, and 6 mr rmmm—_ 
make 25 ; place's under the Treesin all 355 
line, and carry 2 to the next | 
row , Saying, 2 and 3.is5, and 7 is 12, and 3 is 
15, place 5 under'the line, and carry 1 to the next 
row ; Saying, 1 and 1 i182 and 11s 3; which 3 I ſet 
under the line, and (becauſe there was no tens con- 
tained in that line, therefore) the total is 355, and 
ſo many Trees are in the Orchard. 


Other Examples for Prattice. 


- 95432 321 9161 
76100 1986 235 

:2570 23 72 

. 832 I107 9 


Totall 174934 Tot. 3437 Totall 9477 


Additions 


” = Addition 


» Addition of numbers of divers Denominations 
I. Addition of Engliſh Money. 


The moſt - uſual Coyns uſed in England are 
Ponnds, Shillings, Pence, and Farthings, of which 


4Farthings y + 1 Peny 4. 


rz Pence >Smake<Q1 Shilling thus Cha- fo 

ractred. | 

20 Shillings C1 Pound. li* 
Fox a farthing we uſe g. 


THE RULE, 


\ 


In the addition of numbers of divers denomina- 
tions,this order is to be obſerved, viz. Place all 
numbers of the ſame denomination one direftly under 
another, a; Pounds ander Pounds , Shillings »nder 
Shillings , Pence ander Pence ; and Farthings un- 
der Farthings. Then dran a line under them, and be- 
gin your Addition with the leaſt denomination firſt ; 
Obſerving how many times the next greater denomi- 
nation is contained in that leaſt ; and for every time 
farry one unite to the next denominations as before 
you tid the tensſetting down the remainder gif any be; 
T hel adding the next denomination together take no- 
tice how many times the next greater denomination is 
contained inthat leſſer;carrying for every time one to 
the next greater denomination. Thus proceeding till 
you have gone over all the denominations, be they 
never ſo many, Example 


Addition, It 

Zxample 1. Letthe numbers to be added toge- 
tner be 37 /.165. 94+ 3 q» 
21/. 9s. Sd. 19. 13/, li 3s. 4. ' q. 
125. 94, 2q. Place the 37 16 9, 3. 
numbers as in the margine, .2I .. 09. 8.. x” 
draw a line under them, and 13 12. 9 3 
begin with the leaſt denomi- 
hation (which in this exam- 72 . 19 3 '2 
ple 1s farthings,Ytrſt,Saying, 649 58 
29.and 19.is 3 q.& 39. 18 69.which is one peny and 
2 4. remaining ; Whic 2 q, Iplace-under the line, 
and carry the one peny to the next row, which is the 
place of pence; Saying, one peny and 9 4. is 104, 
and $4.15 184. Which is I s. and 6d. (Vow 4- 
gainſt the 8, 1 make a prick with my pen, for my bet- 
ter remembrance ; t0 ſignifies that there is one ſhil- 
ling to be carried to the p/ace of jhillings, )then go on 
w, ſay 6d. and 9d. is 15 d. Which is 1 5.and 3 d. 
therefore againſt 9, I make a prick with my pen,afid 
(becauſe that is the laſt number).I ſet down the odd 
3 d. under the place of pence,and (being I find tw6 
pricksin the line of pence, therefore) I carry 2 x. to 
the place of ſhillings, ſaying,2s.which I carried,and 
I2;.i$145.a0d 9 5. 1$ 23 s. Which is one , 
and 3 5. remaining, I make a prick againſt 9, and 
going on, ſay, 3 5. and 16s, is 19 s. which (being 
there is no more numbers to be added, and being 
alſolefle then 20 y.) I ſet undet the line, and find- 


ing one prick in the line of ſhillings, I therefore 


carry one to the place of pounds, ſaying, one which 
I carried and 3 1s 4, and 1 is5, and 7 is 12, ſet 
down the 2 under the line (as in addition of nunr- 
ders of one denomination) and carry one to the 


next 


12 Addition. 
next row ; Saying, one that I carried and 1 is 2;and 
2 iS 4,and 3 15 7, which being the laſt I ſet down, 
and ſo the total or grofle ſum 1872 /. 19 5. 3'd. 2 4, 

Example 2.Let the numbets to be-added be 29 /, 
16;. 8d. 32/.175.9 d; 8 /i. 135. I1 4. and 
let it be required to-find the totall or groſſe ſum, 
Here in this Example - the br 
leaſt denomination 1s pence, ti. So d, 
therefore I begin with them, 29 16 8, 
and ſay, 11d. and 9d, is -32 I7 '9. 
20.4. which 15. and 8d. $1 I3 II 
make a prick againſt the 9, ————— 
and ſay 8 d.and 8 d.is16d, 144 o8 þ 
thatis 1 s. and 4d. make a 
prick againſt the 8, and ſet down the odd 4 d, : 
Then (becauſe there are two pricks in the line of 
pence) you muſt carry 2 . to the place of ſhillings, 

| Saying, 2 s. which-I carry, and 13 s. is 15 s, and 
| I7 s, Is 32s. Which 1s 1 /i. 12 5. make a prick 
againſt 17, and ſay 12 s. and 16 5. is 28 ;, 
make a prick againſt 16, and (becauſe there is no 
more numbers to be added) ſet down the odd 8 ;, 
under ſhillings, and (deing there is two pricks in, 
the line of ſhillings)carry 2 to the place of pounds ; 
Saying, 2 and 1 1s 3, and2 is 5, and9 is 14, ſet 
down 4 and carry 1 to the next line; and ſay x and 
$i59,and 3 i$12,and 2 1s 14, which (becauſe it is 
the laſt) you muſt ſet down, ſo is the totall or groſſe 
ſum 144 13. 5. 4 d. 


K 
Other © 
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Other Examples for Prattice. 


- 


li. * fd. *q- *'tÞ. So d. 
29 18 7 3 36 2 8. 
63 II 2 8 <0 0 
12 4 TAE JT '\ 26, 6, 
3 7 IO I 6 2 $S 
226 I 8 3 A049 : 2 %8S 


IT. Addition of Troy-Weight, 


Troy-Weight is a Weight uſed in England,by the 
which 1s weighed, Bread, Gold, Silver, Pearl, &Cc. 
the moſt uſuall denominations of whichweight are 
_—_— Ounces, Peny-Weights, - and Grains of 
whic 


24 Grains C1 Peny-weig. & (C pw» 
20 Peny-weight make<\1 Ounce DS < on. 

| 5 | 
12 Ounces C1 Pound < Ci. 


_ fora grainwe write gr. 


The Addition of Troj-meight (and conſequently 


' of any other weight or meaſure whatſoever, either 


Domeſtique, or Forreign) diftereth nothing ar all 
from the Addition of Engliſh Coin laſt taught, if 
the affinity of one denomination to another be firſt 


known ; for whereas in money , becauſe 12 d. 


makes 


14 . Aadaition, 
make 1 5. you therefore obſerve how many twelyes 
there are in the addition of your pence, and for.eve- 
ry 12 you add one thulling to the place of ſhillings, 
{a in the addition of 7r99-xeight, knowing that 24 
-. make one peny-eight, you mult therefore in the 
addition of Grains of Troy-weight obſerve how ma- 
ny times 24 you find 1n your le of Grains, and for 
every-24, Carry one. to the place of peny-weights, 
likewiſe, in the addition of peny-weights,. you muſt 
conſider how many times 20 1s contained in your 
line, and for every 20 carry one to the place of oxn- 
ces, (becau(e.20 peny-weights make an ounce,) 
Alſo 1n the addition of Oxnces Troy, you muſt ob- 
ferve how- many tithes 12 you find in your line of 
omiges, and for every 12, carry one to the place of 
Pounds ;.Lhen laſtly, Add your Pounds together, 
as numbers of one denomination. _ 

Example. Let the numbers to be added together 
be 7 /b.11 ow. 13 pw.I9 gr. G1b.7 0u.16 pw. 19 gr. 
3.1b.7 ou, 99-6 pr. Place your numbers asin Ad- 
dition of Money, each under other according to 
theix-reſpeRtive de- 
notmipations,as inthe /h, oy. pr. gr- 


margine; then drawa 7 UW. 13 
line uuder them, and 6 py. - 6 - 
begin your Addition 3 0&7 ©g - O6 
with the leaſt deno ————_—— 
mination firſt, iz. 18 0s ''19 20 


grains,. Saying 6 gr. & 24 
and '19 gr. 18 25 gr. Which is one peny-weight and 
one grain, make a prick againſt 19,' and carry the 
odd grain to the number above, ſaying, 1 gr. and 
i9/gr.1s 20 g. Which (becauſe it is lefle then one 
peny-weight) 


Adaitinn. | 15 * 
peny-weight) I ſet under the line, then figding one 
prick inthe line of grains, I (therefore) carry one 
co the place of peny-weights, ſaying 1 and 9 15 Io, 
and 15 is 26, which 18 one ounce, and 6 pp, Make 
a prick againſt 16, aad fay 6 ard 1318 19, which 
(being lefle then an ounce) ſet,underthe line,then 
for the one prick, carry 1 to the place of ounces, 
ſaying 1 and 7 is $,and 7 is 15,whichis one pound 
and 3 ounces, makea prick at 7, and ſay 3 and Ix 
is'14, Which is one pound and 2 ounces, make 2 
prick againſt 11, and ſet. down-the 2 ounces,;and 
tor the two pricks carry 2 pounds to the place of 
poands, ſaying'2 and 3155, and61s 11, 'and:;7 is 
18, which ſet undertthe place of pounds, ſo is:yonr 
Addition ended, and the fum is 18 /þ. 20x. 19207. 


20 gre , 
| Other E vamples for Pratice. 
ON. OW C gr - 


th. Vi. pw. or. 


! th. 
32 9. ©'I2. 16 © IO I7.: 1f 
9-6. 9. © 1: My: 2::6 
34 25, 20-'v o 6:6 
BE 7. © 5 v0 


——_—_—_ eons oe ety 


ee ey Eer—_ CC —*— 


94 WS 29:1 Io 16 19 


HI. Addition of Avoirdupois little weight. 


There is another kind of weight moſt commonly 
Bled in England, called Avoirdapois little weight, 
by which is weighed all ſorts of Wares or Merchan- 


diſe Garblable as Sugar, Peprer,, Cloves, &c. This 
weight 


I6 Adaitiop, 
weight is commonly divided into theſe denominati. 
ons, Pounds, Ounces, and Drams, of which 


16 Drams 1 Ounce 08, 
make thus charated 
16 Ounces 1 Pound lb, 


for.a dram we write 4r. 


In the addition of 4voirdupois weight, you muſt 


obſerve the: very ſame method and order as in Afo- 
ney and Troy-weight, having due reſpe& to the 
quantity of the denominations, 2s inthe: addition of 
drams to make a prick at every 16,: ſetting down 
the remainder, and for every prick carrying a unite 
to the next place. The preceding Rules being ſo 
copious in this particular I ſhall forbear to make any 
yerball illuſtration; bur only give you ſome Exam- 
ples ready wrought, together with the moſt uſuall 
parts into which the 2eights and Meaſwres now u- 
led in Eng/and are divided : which to the ingeni- 
ous will be ſufficient, | 


Examples 
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Examples of Addition of Avoirdupois little weight» 


an  &: Ai. 
., 13 11, O9 - ©6, Ig, Of. . - 
| 76 O5 I'3., OF. O9,, I3 

1 33 1%, 00 OS, 03... Oe 

. i» Wi-, Os IJe IO. ©9. O09 

1 33 33s 07 Of, % 99 


.:246. ©, Og 34, 02 of 


IV, Addition of AWdopels great Weight, 


There is a weight commonly uſed in England, 
by which is weighed nt that are ſald 
by the pe 3 4s Corants, Wool, Fleſhy Butter, 
Cheeſe,and the like,the which hy 
taineth 112 pounds, andthe: 
v:ded into / Pound, 


a t can 


1s dy- 
{Ounce that 


the: 


gr. 


18 - Addition, 


Examples of Addition of Avoirdupois great Weight, 


Co gre li. on C. gr- li. On, 
37 O03. 21 12 | OF O1 ©0O 07 
O09. On 06 03 OJ, O2 18, 06, 
33, '02 20, ©0 ' oO 01 os of 
Io OO ©O' ©0 + &. 0 66 
I2 03, 07' 03 - of of $6: 
203 ©o2 37 02  -27: o8: "22:0 


I might further proceed to give you Examples 


of Addition of common Eng/iſh Meaſures, viz. of 


long meaſares, Liquid meaſares, and Dry meaſures 
as alſoof 7ime, Afotion &e. but the preceding Ex- 
-amples being of ſufficient extent, I ſhall forbear to 
trouble either my ſelf or the Reader with that which 
T conceive ſnperfluous : Only, before I leave Addi- 
tron, I will give you a brief: view of the moſt uſual 
Meaſures uſed in England, which take as followeth, 
” -V. Of Liquid Meifures. 

- Liquid meaſures are thoſe by which all ſorts &f 
Liquid ſabRances are meaſured,of which (according 
to the Statute of 12 Hen.”7\ hap. 5.) a Pint is the 
leaft, from which the greater Liquid meaſures att 
deduced, according as 1s expreſſed in the Table tol- 
loving, | | 


2 Pants 


HD Dv |» OY 5 By Ye © OUS. 2 


2 Pints Y? © = Quart 
2 Quarts | _—_ 
2 Pottles on 
8 Gallons | | I Firkin of Ale, , Sope, or 
9 Gallons | I Firkin of Beer (Herrings 
104 Gallons {= 0 7 Firkin of Salmon or Eels 
2 Firkins E-HE Kilderkin 
— |: Tiaceof Wine 
ons RT | 
6; Gallons | 1 Hogſhead 
2 Hogſheads I Pipe or Butt 
2 Pipes or Butts bo Tun of Wine, 


VI. "Of Dry Meaſures. 


Dry Meaſures are theſe by which all kind of dry 
ſubſtances are meaſured, as Corp, Salts Colts, Sand; 
&c, of which-a pint is the leaſt, 


2Pints Y C1 Quart 

2 Quarts 1 Pottle 

2 Pottles I Gollan 

2 Gallons | , | 1 Peck 

4 Pecks >< 1 Buſhel Land meaſure 


5 Pecks 8 | x Buſhel Water meaſure 
$ Buſhels | I Quarter 
4 Quarters 1 Chaldron 
5 Quarters } l: Wey. 
VII. Of Long Meaſures, 
Long Meaf! ure 1s that by which is meaſured Clath 


Land, Board , Glaſſe Pavement, Tapeſtry, &c- 
| C 2 of 


Adaition. © 19 


*» 


20 Addition: 
of which meaſures . (according to the Statute of 
33 - I. and 25 Fl.) a Barley Corn 1s the leaſt, 
So that Wh 


L 


3 Barley Corns. ' CtInch 

x3 Inches - , x Boot 

3 Foot gh $ k Ae 

3 Foot 9 Inches 1j.Y5ULEl 

6 Foot > Es r Fadome 

5+ Yards, or 16; Foot { 2 Pole or Perch, 
40 Perches | ., |'1 Futlong 

8 Furlongs £ 'J - AMT Engliſh nule, 


. VIII. Of Time, 


._ Time conſifteth of Tears,/oneths, Weeks, Dayer, 
Hogrs and Afinmtes, So that 


60 Minutes "Cr Hour 
24 Hours [1 Day Natural, 


7 Dayes YL Week | 
4 Weeks = 7 x Monethof 28 dayet 
I 3 Moneths, one day Year, | | 

6 hours } 


IX. Of Apothecaries Weights. 


rfernnr eh 


eb Tod cy | 
yr GN 20 Gail 


s COOY «s _INI”wY = Tr "x Coy ES PIES 


A Ly. s. = 


ins 


Azitrtion; 2I 


20 Grains I —— 79 
2m 

Ea6mn " Fmake * Orcs Fchus charaQt, 2 

12 Ounces 1 Pound | Ys 


By help of theſe Tables, and the ruſe and cauti- 
ons before expreſſed, any man may make addition 
of any of the aboveſaid meaſures onie with atothet, 
and therefdre I ſhall forbear to illuftrate them' by 
Examples, but leave them. to every mans owt pra- 


Ri4e, and thus I conclude Addirion. © 


The Proof of Addition. 


_- 0 


Having placed your tiumbers in order, and added 
them together, and ſet the Total- under the-line; 
Cut off the upper number by draning 4 line with your 
pen betpixt that and the others, then add all the 
aubers together exctpt rhe uppermoſt, and ſet the 
7 otal of thewt #nder the Total before found, then add 
this laſt Total, andthe firſt number which you cut off 
with your pen together, and if the ſum of thoſe two 
anmbers be equal with your Total ſum firſt found, 
then it your work right, othermiſe ndt. | 


Example. Tn the firſt Example of whole num- 
ders, the ſums ty' Be added were 7833,. 5609, 
276, and 85 47, theſe numbers placed indne or- 


_ Ger and added together, the total or” grofſe ſim 


of them is 22364, now to prove whether this 
| C3 Total 


22 


Addition, 


Total be true or not, I cut of the app 
number, (to wit $32. z) with a daſh of. the pen, 


and I add the other three 


numbers together, namely, 


5609, 376, and 8547, and 
the Total of them is 145 32 
which number being added 
to 7832 (the number cut 
the ſum of chem 1s 
22364 
with the Total firſt fou 
cleerly evidencing that the 
Addition was truly perfor- 
med, butif they had diſa- 
reed then the work had 
een erroneous, 


exatly agree! w; | 


7833 


560g 
. 376 
8547 


— — 


firſt Total 22564 


laſt Total 1 4532 


Proof 


22364 


The like courſe muſt be taken 


for the proot of thoſe ſums which have differentde- 
nominations as in Aoney and Yeight, as by the ex- 
amples following will appear, 


Other Examples proved. 


1 Example of Ds i 2 js 


ls 
37 16 : : 
Wn 42S. 5. $ 


13 3. 9.2 


—_—— —_—_— —— cc c—_—— 


x Total 72 - 19 3 2 
2 Total 35, 2 $ 3 
Proof 72 19 2 


mple of Us, = 
i Fr: 
” r e 16 


a Aw fo «%s «as 


Adaition, 23 
There are other wayes to prove Addition, by caſting 
away all the njxes in numbers of one DAT 
and of all the rwe/ves, twenties, and nines, 1n pounds) 
ſpillings and pence, &c. but this as the moſt certain 
and eatie I embracezand thus much for Addition and 
the proof thereof, 


24 


_——_—— 


— 


 Subſtra&tion. 


C UBSTRACTION is the taking of 


one or more ſinal ſums out of a greater,as 7 ; 
out of 12 5, Or 37 /i, out of 100 /j, or 137 

foot out of 983 foot, and the like. 
As in Addition, the ſums to be Added may 
beeither of-ore;-or of divers denommations-; 40- 
likewiſe, they may be in Sulſtraion, and the man- 


Anites under Hnites, Tens under Tens, Hundreds 
under Hundreds, &c. 

Example 1. Of SubſtraRtion of numbers of one 
denomination. Let it be required to Subſtraft 
2340at of 986. Place the numbers one under the 
other 4s you ſee done in the 
Margine, draw a line under Number given, 986 
them, and begin with the Number to be? 234 

firſt figure towards your Aſubſtraſted 

right hand, which is 4;Saying —_—_ 
take 4 from 6, and there re- Remainder, 752 
mains 2, place 2 under the 
line, and go tothe next figure which is 3 ; Saying, 
take J from 8, and there remains 5, place 5 under 
the line, and go to the next figure which 1s 2 ; Say- 
1ng, take 2 out of 9 and there remains 7, place 7 
under the line, and your Sabſtration 1s ended, and 
It 1s evident by the work, that if you take 234, go. 


ner of placing them is the ſame, for you mult ſet - 


Self. if 
of 986, there will remain 752, which you may thug 
prove. For if you add the 23.4; to og ou ſhall 
find the ſum of that addition to be 986, which is e- 
quall to the whole ſum from-Which 334. was ſubſtra» 
aced. . - Ss Os - 8 rr 

Example 2. Let it be _— ſubſtraft 2976 
out of 96527, Place the,numpers. der an 
old in the margine "you ſee Tos, A 
line under them, and beginniog with-the fix faguie 
torvards your left id hr IDS Shs 


take 6 out 7, and there. re- -96527 
mains I, place 1 under tke 2976 
line and proceed to the next — 


ficure ; Saying, 7 out of 2 I | | - my 
cannot (wherefore you muſt = Þ 
alwayes add [10] to the number above, which in 
is Example is 2, and: it.chakes it 124) therefore 
take#7 out of 12, and there. remains 5 , place 5. un- 
' dertheline, and (becauſe you added 10 tothe 2:to 
make it x2, yoh. muſt) carry a unite to the next fi+ 
gure ; Saying, one which I carryed and 9.18 10,take 
ten out-of' 5, Which I cannot, therefore I muſt add 
10 to5 and it makes 15, and ſay 10 it of x5, and 
there remains 5 ; place 5 undex the line, and (be- 
cauſe you added 10 to 5 to make it -15, you muft 
therefore) carry a unite to the next figure :. Saying, 
one which I'carryed, and 2 is 3, take 3 out of 6 and 
there remains 3, place 3 under the line, and becauſe 
there is no more figures to! be ſubſtrated from the 
number above, you muſt; ſay, nothmg from 9 and 
there remains 9, ſet the g under the line, and your 
SubſtraRtion is ended; 


Otber 


36 SubſtraRion, 


"Other Examples for Pradtice. 


.- * ti, reamsof Paper ſheep. 
Lent 5762 bought 9765 from T1000 
Paid 378 fold 6529 take 394 


———_—_— ——— __GC_y — 


Reſts to pays 384 unſold 3236 | remains 606 
Subſtraftion of Number: of divers Denominations, 
Of Engliſh Money. 


In Subſtra8tion of numbers of divers denominati- 
ens, you mhſt obſerve the ſame order as in Addition, 
namelys to plate every number in due-order, with re- 
ſhe zo the denomination, 4s pounds ander pounds; 

Ulings axder ſhillings, &c. the greater number al- 
wayes wppermoſt ; And drawing a line under da 
begin with the leaſt denomination firſt, ſulſtrating 
from the line above, and ſetting the remamder under 
the line as in whole numbers, but if the pence or ſhil- 
lings in the apper row, be ſmaller then thoſe in the 
neather row, you muſt add 12 d. or 20 5. to the ſmal- 
ler number, that ſo ſubſiraftion may be made, 4 
the Examples following will appear. ? 

Example 1, Let it be required to ſubſtraft 38 li. 
13.5. 8d. out of 26911. 
18s, 10d. Place your = x. 
'numbers as in the Lent269 18 10 
Margine ; then - be- Paid 38 12 $8 
Saning with the leaſt mm 

enomunation firſt, (which Reſt 23x 6 


2 
in 


—_ Abd Son wa ——— I Y Ml 


wWqzA > OS 


Subftrafton, 27 
in this Example is pnce_) Say, $4. from 
10 d. and there remains 2 4. {et the 2 4. under the 
the line, and proceed to the next denomunatzon, 
which is ſhillings ; Saying take 12 5. out of 1'8 5. 
and there remains 6 5. place 6 s. under the line, and 
00 te the pounds : Safing, $ out of 9 and therere- 
mains 1, place 1 under the line,and ſay 3 out of 6, 
and there remains 3,then (becauſe there 1s. no.more 
figures to be ſubſtra&ed) ſay, nothing out of 2 and 
there remains.2, which ſet under the line, ſo.1s your 
ſubſtraRion ended, and the remainder 15 2 3I /i, 6 5. 
2d, 


Exatpple 2.Zet it be required to ſubſtraft 2623 li, 

I6s. 10 d. out of 
9320/i. 10s, 7d. : 8 -.. Bo 
Place the numbers Lent 9320 10 07 
in order, and be- Paid 2628: 16 10 
ginning with the” Reſts 6691 13: :9 

pence; Say, 109. 
out of 7 d. I cannot (therefore I muſt add. 129. 
(which is one ſhillings) to 7 d. and it makes 
194. ) but 104. out of 194. and there remains 
94. ſet the 94. under the line, and. (becauſe 
I added 12 4, to 7 4. ) I miſt therefore carry one 
to the- place of ſhillings, ſaying 1 s. which I 
carryed, and 16 s, is 17 5, then 17 s. from 10s. I 
cannot take, therefore, I muſt adde 20 s., ( which 
1s one pound ). to 10s, and it makes 3o g. 
then 17 5. out of 30 5, and there remains 13, ſet 
I 3 under. the line, and carry one to the place of 
Pounds; Saying, one- which I carried and 8s 9, 
take 9 of 0 I cannot, but 9g out of 10, and there 
| remains 


_—_ 


—_— 


28 Sabflragton. 
remains 1, ſet T under the line, and Catry a unitet 
the next place, ſaying 1 which I carried and 3 is 
3, take 3 out of 2 I cannot, but three out of 12 
and theteremains 9, place-9 under the line, ah 
catry I to the nextplace ; Saying, 2 which I carth 
and'6 is 7, take 7 out of 3 I cannot, but 7 out of 
3, and there remains 6, place 6 under the line, 
ahd'etry one to the next row , Saying, 1 and 2 is 
3, take 3 from 9 and there remains 6, place 6 ut- 
det the line ; So is your SubſtraRion ended, and the 
rethamder is 669r Ji.13 5.99. __- - '- 
Example 3, Suppoſe a man had let to another man 
1000 ponds, and that the borrower bad paid thereif 
xt 012 Whit £27 11. at another titme 430 11. 10S. and 
at 4 third payment oli. and the Creditor mould 
know how much be bath veceived, aud bow wich ii 
owing of bis Debtor. 


Place the 
numbers as | 
here you ſee, li. "I 
firſt” the _ Monty lent 1000 oo 00 
ofthbiny lent, - PE ITAL 
adi" da. 4 I27 00 O00 


en ” Paid at ſe 430 10 -00. 
— ; veral times 5o Oo ,00 _ 
furtis paid at 74id_in a8 607 10 00 
feveral times Reſts to- pay 392 ' 10 00 _. 
one under 5s Phe 
rother -* and: draw x line uhder them : Then add 
41l- the ſims which hdve been paid at ſevefal times 
together, which make '607 1j. TO s, which is the 
ſha which the Debtor bath paid inAll, then ſub- 
ftraR this 607 li. ro 5. from 1000 7}, and _ 
6 W 
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wilkremain 392 4i.. 10.5. and fa much is ill ow- 


ing to the Creditor. | pus 
Other Examples for Praftice. 
hls : $+ d. - - s li. $s PA 
Lent 2601 13 6 Omwinginall 100 oo os 
Paid og8' 7 9 Paidinall 36 19 og 
Reſts 2503 5 9 Relistopay - 63 091 06 
Lent 3625 16 08 oz 


PaidatC100 00 oo Oo hb 
| ſeveral J336 ſo o6 'o2 
I2: ©9 O©2z 
OO | OO | OO 
Paidinall 575 oz, 04 004+ + 
Reftsto pay 3049 03 04 ' 03 


The my of Subſtrafion is performed by Ad- 
dition,for adding the number to be ſubſira to:the 
remainder, the Sum of them muſt be equal tothe 
number given, if you have truly wrought, As m the 
firſt example of numbers of one denominatiag,,.. 


The number given Lenny 986 «fi 


The remainder is — — 75 


30 Subſtrafion. 
Add the number to be ſubſtrated 234, to the re- 
mainder 752, the ſum of them is 986, equal to the 
number given. 


Examples for Prattice proved. 


li. Ss 4. i he + i. 
Lent. 62 18 o9| Borrowed: 100 00 o9 
Paid'” '37 19 o6|Received 36413. 04 
Reſts 24 19 027 _ 63 06 08 
Proof 62 18 og!Prodf I 00- 00 O00 


Other Examples in Weight and Meaſure. 


1 Exam, 1n Troy weight [2 Example in Avorids- 

Bought /i. . ou. pw. gr.| pos great weight. 

of Silver 07 11 173 19 | C. q- /i. On. 

Sold ©5 07 03 of of 37 03 22 11 

unſold o2 o4 10 14 Sol 13 OI 23 06 

Proot 07 11 13 I9 Reſts . 24 ©2 27 OF 
Proof 37 03 22 11 


3 Example in Avoirda- 

pour little meight. 
New S 0#, dr. 
4 12 13 

oa 26 o8 11 

Refis 58 04 02. 


4 Example in Time. 


| dayes ho. ms. 
From 364 23 50 
Take 76 og 22 
Retts 288 14 28 
Proof 364 23 50 


0 ne- 


Proof 45 12 13 
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I% 


0 ueſtions performed 'by 
Addition and Sub- 
ſtraCtion, 


Queſtion I. hat number is that nhich being ad- 
ded to 376 ſhall make 1000 ? Subftrat 376 from 
1000,the remainder 1s 624,thenumber ſought. 

"Queſtion 2. What number of Pounds, Sbillings 
and Pence muſ# be added to 36 li. 17 5. 3 d.to make 
that ſum up 100 /. Subſtra& 36 1j. 17 s. 34. from 
100 /j. the remainder is 63 /i. 2. 5. 9. d. Which ad- 
ded to 36 /i. 17 5,-3 d. makes 100 ji, 

Queſt. 3. In the year of our Lord 1440, the fa- 
mom art or myſtery of Printing was invented, 1 
wonld know bow long it *#s ſince that time to this year 
of our Lord 1655. From 1655,ſubſtraRt 1440, the 
remainder 1s 215, and ſo many years are expired 
fince Printing Was invented, 

Queſtion 4. An Army conſiſting of 13721 
Horſe and 26850 Foot, in an engagement there 
were flain 3760 Horſe and 7523 foot ; the queſtion 
is bow many were ſlain in all, and how many Horſe 
and how many foot eſcaped. From the 13721 
Horſe which went out, ſab{taR the 3760 that were 
flain, there remains"9961-;- and ſo many Horſe 
eſcaped ; Alſo from the 26850 Foot which went 
out, ſubſtrat the 7523 which were ſlain, and 

there remains 19327, the number of Foot 


Which 


22 Subftraitop. 

which eſcaped,& by adding the 3760 Horſe which 
were lain, to the 7523 Foot that were lain, 
—M _- is 11283, and ſo many were (lan 
mm | 


— ww 
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Mulciplcanion. 
; | 4 - ' | | | , 
| 1 ape that part of Arithwetiok 
' which; teacheth- how to -encreaſe one 
' number by another, ſo that the number 
- * prodyced by theit 1wtiplication ſhall 
contain one of the numbers multiplied, ſo many 
times as there are «ni/es contained in the other, 
Multiplication way fitly be rermed a Compendium 
of Addition, for that it petformeth at one operation 
the ſame, which to” effe& by Addition, wayld. re- 
quire many. *, For inſtance,'if it were required to 


| know how much 7 times 5 18, t6 perform! this” by 


Addition, I muſt ſet ſeven fives, or five ſeyens,one 
under another, and adding them together, I ſhall 
find that either of their Totalls ſhall contain 35, but 
this by Multiplication is petformed with far more 
drevity, as by Examples hereafter ſhall appear. 
Betore you enter upon the praftice of Mu/tip/i- 
cation, it 1s'neceſſary to remetnber the produdt pro- 
duced by the multiplication of any one of the nine 
Digits, by. any: other. of the ſame, as readily to 
know ; that 4 times 5 is 20, 6 times 7 1$ 42 2 


| times 9.is 18,7 times 9 is 63,8 times 9 is 72, &c. 


Which this Table following wull plainly declare,and 
D maſt 


34 Multiplications 
mult be-perfedtly tearned by: heart,: before you at- 
tempt to maltiply great numbers," | *: 


| Multiplication Table. 


C1 OTA 4. (6 
HRGSURHRHE: 
nd : we '» > 
= \5|2110{8<65S3018>5 6L2 Ju 
121 Ve8l. 181 Mal. C95 h 
< 68 6.2 2 © 
9) GLIM 
5 25 
- JC 2 BOP a a ”q _ Tt a 
ESP EI3SELSEST FE SEE Wo 
EYED HeEd: 0 EDKED) 
Oo 8 40 V2 3 4 54 Po 9 q 
9. Oy 


times zo 6 makes ot > 9 times} 9 | makes $1, 


The uſe of the Table of Multiplication, «nd. 


;he manner hyw it is to be, read. 


. This Table ſheweth what the Snint of any twods 
gits multiplyed one' by atother doth' amount unty, 
and 15 thus to be read, 2 times 2 makes 4, 2 time 
3 makes 6, 2 times 4 makes $ :- Alſo's times4 
makes 24, 7 times $ makes 56, $ 'times $ makes 
{otis) 64, 9 times 9 is 81;&c, And- 


If 


[5 JT 
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Another Table of Multiplication, 
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His Table is thus to be read, In the fmt Row 

or Column towares the left hand, and alſo at 

the top of the Table you have the nune Digirs in 

bigger Figures then the reſt ; the Figures n the firſt 

Column begitning with 1, and ſo proceeding by 2. 

3.4, &c. tog., Thoſe at the top of the Table be- 

ginning with 9 towards the left hand, and ſo back- 
wards by 8,7, 6, &c. to I at the right hand. 

Now if by this Table, you would know how 
much @ times 7 is, find 8 among the great Figures 
at the head of the Table, and look down thit Row 
or Co/ammn till you come againſt 7 of the great Fi- 
ry inthe firſt Co/umm, againſt which you ſhall 

nd 56, and ſo much is 8 rimes 7, or eight multi- 


plyed by 7, 
D 3 In 


36 Multiplication, 
In the ſame manner may you find that 7 times 9 


$63, 5rtimes61s 3o, 3 times 4is12, and 0 f 


any two of the nine Digits. 
In Multiplication there are three terms com 
monly uſed, that is to ſay ; 


The Mnltiplicand, 
The 11mtiplier, and 
The Product. 


: The 21«/tiplicand, is the number to be multzpli- 
ed. 
The Au/tipliergis the number by which the Mal. 
tiplicand 1s multiplied : and 


The Prods&,is the number which 1s produced by 
the multiplication of the Multiplicand and the Mal 
tiplier together, 

Thus, if it were required to multiply 8 by 7, 
8 is the Maitiplicand, 7 the Aſultiplier, and 561 
the Prod uf, for $ times 7, or 7 times 81s 56. 

In Multiplication 'it mattererh not which of tix 


I 


evo numbers is made the 14x/tip/icandgor which ti 


Multiplier, for the Produtt produced by either 
be the ſafe, but the uſual way is to make the pred 
number the u/ciplicand,and the leſſer mum 
Multiplier. 


THE IST L& 


T he numbers to be multiplied muſt be ſet near 
wer another, 117. the Multiplicand (or greater nuw 


ber) above,and the Multiplier (or /eſſer number) br 
low, the laſt figure of the Multiplier ander the 16 


fign 


: 
J 
E 
/ 
/ 
p 
' 
b 


i 2 undert 


Multiplication. 27 
fgare of the Multiplicand ; then draw « line unde” 
them, and (having learned the preceding T ables per” 
fetty by beart) multiply every digit of che Multiph” 
er, into every digit f the Multiplicand, ſetting the 
ſeveral Produtts under the line ; T ben baving fini- 
ſhed your Multiplication,dran 4 /ize, and add alitbe 
produtis together, and the Sum of thoſe products as 
the general ProduRt of the whole multiplication, 4s 
by the following Examples nit appear. 


Example 1. Let it be required to winitiply 736 
by 7. Firſt, I write down 736 the Multipligand, 
and under it 7, the Multiplyer, and under them I 
drary a line, then I multiply 7 into - every digit of 
the 9 » Saying, 7 times 6.1s 43: place 

e line, under 7,and for the four tens keep - 
4in mind , then ſay 
again,7 times 31521, #7 3 6 Maltiplicand 
and 4 which I kept 7 Multiplier 


in mind is 25 , place ——— 


5 under the line, and + 5 r 5 2 Produtt. 


. keep the two tens in 


mind, then ſay again, 7 times 7 18 49, and 2 
which I kept in mind is 51 ; place x under the line, 
and the 5-tens kept in mind.(becauſe there is no 
more figures to be multiplied) T fet:down under 


the line alſo, ſo is the work ended,-and the pro- 


du of this multiplication is 5152. 

Example 2. Ze it be required to multiply 3417 
bys. Place the numbers one under another, and 
draw 2 line under them as in the margine, then be- 
pin you multiplication, Saying, 5 times 7 is 35, 
place 5 under the line, and keep the three tens'm 
D 3 mind, 


38 Multiplication; 

mind, then ſay again, times 

I is 5, and 3 which I kept 3417 
in mind is 8, place 8 under 5 
the line, and (becauſe it 1s —_— 

leſſe then 10, I keep nothing 17285 
in mind) theu ſay again, 5 


times 4 1s 20, place a cypher under the line, and} 


keep the ro tens in mind ; laſtly, fay 5 times 3 u 
I5, and > which I kept in mind is 17, which 15 
{being the laſt number) I place under the line, and 
ſo is my Multiplication ended, and the Prodatt i 
17085, 


q You maybe ſatisfied of the truth of this work, if} | 


you will take the pains to ſet down the Multipli 
' cand 3417, five times one under another, and 
add them together, as ſo many ſeveral ſums,-{0 
ſhall you find the Tora of that addition, to be 
17085, exaRtly the ſame with the Produdt of 
this multiplication. | 
Example 3. Inthe two fore-going examples, the 
Multiplier conſiſted but of one Digit, We are non 
to ſhew how Multiplication 18 performed when the 
multiplier conſiſts of | 


more then one 6gure, 5 7.04 Multiplicand 
therefore in'this Ex- _ 37 Multiplier | 
ample, Let it. be re-. 939928 


quired to multidly 1711.2 

5794 by 37, Place 21T648 Produt 

your numbers, and 

draw a line under them as you {ee in the margine; 

.Then begin your multiplication in' this manner; 

Saying, 7 times 4 is 28, ſet-$ under the line, and 
keep 


LA 


= ac =' a. 


Addition 'of ' pyttibgrs of ore 
ing $is8, Ps $ under To tige'; "then fy,2 and 
ne 


Multiplication. 39 
| keep the two tens in mind, then ſay 7 times no- 
thing is nothin but the two' tens in, mind iS 2, 
ſet 2 under the ine, then ſay 7 times 7 is 49, ſet 9 
under che line, and keep 410 mind, then laſtly,fay 
7 times 5 1s'35, and 4in mind 1s 39, Which being 
the laſt number to be multiplyed I ſet down under 


theline,, ſa isthe multiplication of one of the di- 


gits (namely 7) finiſhed, - .— 
Then begir iy mulciply the ſecond digit, fay- 


ing 3 times 4 is 1 2 thee 2 in the Jecond lipe oe 
place towards the 2; hand, and Keep t in mind, 

then ſay 3/times- hothing is nothing, butt in *Fhihd 
is 1,ſet down, þ HEIG 2,10 the ſecond liie; thirdly, 


ſay 3 times 7; 152 AFC. I 1) tije efvcond lint 

kezp the tiyq tens by hs Taft yay : z times op 
15, and 2 in migd,1 7, which I becauſe! t x 
is no more figures to be multiplied) Place; ia th 2 


ſecond line alſo... 

Having this done, vm drafv ie dnder thetd, 
and add theſe, wo lines tog es as 16 £6 ang 
oh 4, » 1 


2 1$ 4, place 4 nder the: jen fy T and 
is 10, place. 1 T5 &f "under. t iefine, and carty'l 
to the next place : ſaying, t and. 118 2. and 9 bs 
171, place 1, under the line, and” carry I to the 


ext row, ſaying 1 and 7 is $, and 3 is 11, place 1 


under the line,, and carry 2 to the next place ; 'fay- 


408, 1 which 1. carry and 1 1s 2,' lice 2 unde; the 
line, and ſo is your miiſtiplication' ended, and th 
produc 10946, 


"WW -*: ' Eanple 


4» Milttlplicatiod. 


Example 4: Lyt it be required to multiply $742; 
by 46 3 Plice the multiplicatid'ard the mbltzplic 
vne under another, \ bar drawn 4 litie as betore: 
then proceed to. the multiplication” as formetl) 
Taying,,” 11 ( A 
2. tithes.5 1s 10,. es 5 7346, Multiplicad 
ſet down a cy= © © 40J 2 Multipliet 
Pher, and keep as $6 

3h <Wing : ; - + ES 
thy [I 4: N= 1229 4.50 », ogh -4, 
nds $66 lick 50.1 231134499 'Produ&-.. 


mn da 
VE. So then thn! cg ſet 6 all 


he ; then ,and ke 
15th rene p7 proſel 4s tin) 
LINN p the 1x) Ft down, 
Ye tales Bonk of one {i the digits being fink 
a, proce to the Tx licattoh. of the next; 
Su 10g, 3times'5'is T5, £e TOO & its the; ſecon 
Tg. Aplice! Fe tomarde the Fr Hand, andkY 
;,*hen tithes 2 1s 6, and T kept 57, ſerd 
I; 1 then 3 titnes'3 is 9, ſer down's ; 'thert 3tm6 
7.18 21,"ſet down, 1 andkeep 2 in mind; then} 
_ Times '5 is 15.and 2 in mice is 17; which being! gti 
| [et down : allp,  , 
pj ” Two. of. the, figures of the rn tiplier being 
"i, PIQeE a7 t the third; * i ich (in this &t- 
beins” RNS you may wholly nepled, 
"5p few. bg) the multiplication of the fourd 
gure, oriely remember to remove the Produ&tt 
the fourth figure one place mote to theleft Hand, 
- 38. 1 the example you may ſee, for the pr 
'* thou 


Multiplication, 41 
though it be not written down, yet it muſt keep 
its place,and the figures following muſt be removed 
a.place farther. 


© "Then for the Multiplication of the fourth and laſt 


digit, ſay 4times 5 1$ 20, ſet down a cypher (un- 
det 9) ef) ora 2 in mind : then 4 times 2 18 8 
and 2 in mind 1s ro, ſet down a cypher, and keep 
Iin mind; then,4. times 3 is 12, and I.is 13, ſet 
down 3, and keep 1 : then 4 times 7 is 28, and 1 
kept is 29, ſet down 9, and keep-2 : then. q times 


” 


flication is ended) ſet down alſo. 


31s Py: and 2 kept i$ 22 ,” Which 22 (becauſe the 


_- Hazing thus multiphedalt the digits ſeverally, 
{draVya line under their- Prodndts , and adde 


them altogether *as, in the former Example”, 
ſo ſhall 'you find "their general Produ& "to be 


. 231134400. 


" &; ©. Orher Eyamples for Prafiice. 


4 


45003 - Katt 6. 
7" 2 © a 1 - 
. 366309 © 304573 
Ry 24 253810 ' 
, 13, 09 I 97 v9 3.93 048 


F $4 231830054 


The 


42  _ Mulupluation. 


The Proof of Multiplication. 


The moſt certain proof of Aſultiplication is by 
Diviſion, but becauſe Diviſion is not yet known, I 
will here ſheiy a near way by, which A7s/tiplication 
may be proved, Which is thus, 


THE RULE. 


Make a Croſſe, as in the Marginethen,any ſums 
being multiplied, you may prove the truth of þ 
year work 1n this manner, (1 J Coſt anay 
all the nines which. you can find in. the Mul- 
tiplicand, what remaineth ſet.on the right 
fide of the Croſſe. (2) Caſt, away alſothe nines in 
the Multiplier, and what remain: ſet onthe left fide 
of the Croſſe. (3) Multiply the figure on the right 
fide of the Crofle, and out of that Product caſt anay 
the nines alſo, ſetting- the fignre- remaining over the 
Crofle, then (4) Caſt anay all the nines in the Pco- 
duQt, and if the figure remaining be the ſame with 
that which ſtandeth over the Croſſe, then is your 
 wltiplication truly performed, ethermiſe nt« _ | 

Example 1. Letitbe 
required to prove the 
Sum in the majgine. 

I, Caſt away all the 
pines in the 17s/tip/i- 
cand ; Saying, 4 and 3 
is 7, and 2 18 9, "Which 
being rejected , there 
remains 4,Which I ſet on the right fide of the croſle, 
Then 2, Caft 


Multiphcation, 43 


2, Caſt away all the nines in the Aſm/riplier : 
Saying, 2 and 3 15 5, ( which beiog lefle then 9) I 
ſet cn the left fide the Croſs. Then 

3. Multiply 4 by 5, ſaying 4 times 5 is 20 from 
which caſt all the nines which are two, and there 
remains 2, place 2 over the Croſs. And 
_ 4. Caſtaway all the mines un the Produt ;:Say- 
ing,2aud 5 is 7, and 4 is 11, caſt away 9,and there 
remains 2 : Which exatly agrees with the figure 0- 
ver the croſſe, and demonlirates that the Multipli- 
cation is truly performed. 


— JI 


Compendiums in Mul- 
tiplication. 


1, If the Adsltiplier confi of cyphets in thelaft 
place or places, you may omit the multiplication-of 
them, and place the former fignres of the Multiplier 
under the Multiplicand : Thus; if it were required 
to multiply 32.57 by 2600, 'phce the numbets as 
you ſee in the margent, then © 


multiplying/3257 by 26,the © - 32 
Product will be $4682 , to F.. 
which if you add two cy- — 
phers, (becauſ? there were 19542 
wo cyphers in the Multi- 6514 
plier) it will be 8468200 — — 
Which is the true product 0 8468300 


the multiplication, 
4 , 2 : 


44 Multiplication, 

2, If it be required to multiply any numberby 
12, 100, 1000, 10900, &5. You have no more 
ro do, but to add fo: many cyphers to the Multiplis 
' cand,as there are cyphers in the Multiplier, Thus 
if you were to multiply 355 by 10, the produdt will 
be 3650, or by x00, it would be 36500, or by 
060, it would be 365000, or by 10000, it would 
be 3650000, | | 

3. Ifany number given were to be multiplied by 
5, you may abbreviate your work thus, Add a cy- 
pher to the {u/tiplicand, take half that number, 
and it ſhall be the produ& required. Thas if it were 
required to multiply 8527 by 5, add a cypherto 
the Multiplicand, then it is $6270 the half where- 
of is 43135, Whictris the product required. 


To multiply by eny of the ning Digits without 
charging the memory. 

To wnltiply any number by 2, Either double tne 
number in your mind; or add it, by ſetting it down 
twice, ſo 57325 produceth- 11465 0. . 

To wltiply any member by 3, Tothe number gi- 
ven, add the double thereof, the ſum 1s the produg, 
10 $7325 produceth 171975.  ;  -- k 

7 o multiply any number by 4, Doable the dupli- 
catipn in your mind, ſo 57325 produceth 229300, 
- To multiply any nuwher by 5, Conceive a cypher 
added tothe given number, and 'in your mind half 
thereof is the produ&, thus a cypher added to 
57325» maketh it 573250, the half whereof is 


- £86625, 


To multiply any number by 6, Take half adding 4 
cypher, and add to the half, the figure _—_— = 
| | | | etore. 


before. Thus 5732519 produceth 343950. - 

To multiply any number by 7. Take half and add 
it to the double of the former figure, ſuppoling a cy- 
pher added as before ; So 57325 thus ordered, pro- 
duceth 401275. 

To multiply any number þ 8. Double each for- 
mer figure, and ſubſira& it from the following, ſo 
57325 produceth 45 8600; 

To multiply any number by 9. Sappoſe the nam- 
ber multiplyed by 10, then ſubſtradt each former fi- 
gure from the following, beginning with that next 
before the cypher, the remainder 1s the produRt, ſo 


57325 produceth 515925. 
Other Brief Rules of Multiplication. 


Having ſhewed you ſome Compendions wayes of 
Mablqiping bf Article numbers, 28 Þy 10, 100, 
1000, &c, and alſo by the nine Digits, without any 
trouble or charge to the wwewory : I will now ſhew 
how you may expeditiouſly and certainly, maitiply 
any ſum by divers other Numbers conſiſting of :zo 
or three _— without ſetting down many figures 
but the Produd it ſelf. 


To multiply 'any Namber by 1T. 
THE RULE, 


Set the Aſultiplicand down twice, removing it one 
Place to the left hand, add them together, the ſuw is 
the Produtt of the Number multiplyed by 11. 

Example. Let is be required to mwitiply 97 by 


'I1, Set 


Multiplication, an = 


46 Multiplication, 


- Set down 97 twice, removing one of them a 
place more to the right 


hand as you ſee here in the 97 
margine,then add them toge- 97 
ther, the ſun} is 1667 which — 
1s equal to the Produdt of 97 1067 
multiplyed by 11, 


To multiply any Number by 12, 13, 14, 
I5,16, 17,718, or 19. 


The Rule. 


To effe& this, You have no more to do, but to 
Aultiply the given Number by 1,2, 3,4, 5» 6,7, 
8,0or 9, and in your ultiplication, continually to 
add that figure of the Multiplicand which ſtandeth 
on the right hand of the figare you are multiplying by, 
ſeiting down the ſum for x fignre of the Product, 

Example. Let it be required to multiply 3624 by 
I7. 

Multiply in this manner by 7, Saying, 7 times 4 
1s 28, ſet "fark 8 and carry 2 then 7 times 2 
is I4,and 2 which I carryed 1s 16, and 4 (the fignre 
of the Mnltiplicand which ſtands on the right Fol 
of 2)is 20 ; Set down ©, and carry 2 then 
7 times 6 is 42, and 2 which I carryed is 44, and 2 
( which ſtands on the right band of 6) 1s 46 , {et 
down 6 and carry 4 then 7 times 3 is 21,an 
4 which I carryed 1s 25, and 6 (which ſtands on the 
right band of 3) is 31, ſet down 1, and carry 3, 
which 3 add to 3 (the left hand figure of your Mul- 
tiplicand,) it is 6 which ſet down, ſo 1s the Pen 

"TM 


Multiplication. 47 
of 3624 multiplyed by 17 is 61608, 

In the ſame manner, may you multiply by 12,23, 
14,c.as in theſe Examples 


3754 625 4793 
I 3 16 19 

48932 
I 0000 91067 


To multiply any Number by 102, 103, 104, 105, 
106, 107, 108, or 109, 


THE RULE, 


Maltiply the Number given by2, 3, 4,5,6,7, 
S, or 9, ſetting the Produtt two places towards the 
right hand of the Mnltiplicand, the Produft and the 
HMnultiplicand added together in the ſame order that 
they ftand, ſhall be the Prodiitt of the whole Multi- 


plication. 


Example. Zer it be required to multiply 3624 by 
I06, 


Set them down as' in the 


Margine, tnen multiply 2624 
3624 by 6, it produceth 106 
21744, Which added to — 
3624, in the ſame order as 21744 
they there ſtand, the ſum of ————— 
that Addition will be 324144 


384144, which is equall to 
the Produ& of 3624 multipled by 106 


O;ber 


3 


Multiplication, 


Other Examples. 

765 | 6374 

103 107 
— 
18759 68201 8 


To multip!y any number by 112,113, 114, T15, 
I16, 117, 118, or 119. 


THE RULE 

. Multiply the given Sum by 12, 13, 14+ 15, 16, 
17, 18,07 19, 4s hath been ſhowen already, ſetting 
the Produtt two places to the rigut band of the Mul- 
tiplicand, then add this Prodett and the Multipli- 
cand together in the ſame order as they ſtand, ſo ſhall 
the ſum of that Addition be equall te the Prodgtt of 
the Multiplication. As by the Examples following 
is evident, | 
Multiply 4065 
By 113 


The Produ& mul.by 13 52 bas. 
Real ProduRt 459345 


Multiply 7632 5 
By IIlg | 


- 


j 


The Proda& mul. by 19 145008. 
Real Product 9go$208 


Queſtion! bow 


Diviſion. 49 


Oneftions performed by Multiplicationonly: 


Queſtion 1, J# « piece of Land be 236 Perches 
long, and 182 Percher broad, how many ſquare 
Perches are contained therein ? Multiply 236 the 
length, by 182 the bredth, the product 1s 42952, 
and ſo many ſquare Perches ate contained in ſuch a 
ſquare piece of Land. 

Queſtion 2. In 4 yeer there are 365 dayes natu- 
ral, and in every day 24 hours, bow many hours be 
there in a yeer ? m_y 365 the number of daies 
by 24 the number of hours, the proJuR is 8760, 
and ſo many hours be there in a yeer, 

Queſtion 3. From London zo Coventry it i; ac 
counted 76 miles, how many- yards therefore is it 
from London to Coventry ? Multiply 1760 (which 
are the number of yards contained in one mule) by 
76, the produ& is 1 33760, and (6 many yards are 
detween London and Coventry. 


Divil 
 LAVIIION. 
I'VISION is the juſt contrary to 
Multiplication, for That turns Swa// de- 
nominations to Greater, as Adultiplica- 
tiow turns Greater to Smaller. Or (in 


| ole Numbers, of which _ we yet ſpeak) Djvi- 


fon, 


fon, is the asking, how many timts one Sum is ca 7 
tained in another 2 and the number which anſwer Þ - fl 
eth to that queſtion is called the Quorient. h 
- And the Number containing, Which is to be dive] ;, 
ded, is called the Dividend. 
And the Number contained, or by which the Db ;, 
vidend 1s to be divided, is called the Diviſor. 'Þ y; 
And as often as the Dividend-contains the Divi} ;; 
ſer, ſo often doth the Quotient contain Unity.” | | 
The wayes of performing Diviſion are divers, I} ;, 
will bei; with that which is moſt uſed and taugh 


CA 

which 1s. as followeth., ti 
"THE RULE. , 

V] 


Place the Diviſor axder the Dividend, ſo that thl h; 
figures next to the left hand ſtand direitly one undt} jp 
the other, if the reſt of the Diviſer be not the great 
er :0r if all the Diviſor be greater then that above it, 
then the ſaid Diviſor muſt be devolved one place fo 
ther toward the right hand ; baving ſo placed them 
try how many times the lower figures a8 contained id 
the upper figures, and mrite that figure which anſur 
eth that queſtion within « crooked lipe in the margin 
of the work, which is called the gient, @nd by i 
multiply the firſf figure of the pol and take th 
Produtt ont of the fignres directly over it, beginnin 
the SubftraRtion towards the /eft band ; then cant 
that figure of the Diviſor, and alſo, that of (bt 
dend which bath been already uſed, with a;light 
of 4 Pen, and write the remain (when the Produl 
the firſt figure multiplied by the Quotient is ſubſe 
fled as before) juſt ever the figure uſed and —__ oy 

| The 


Dia pon 5r 
Thenproceed to do the like nith the ſecond, third, and 


"fourth fignre of the Diviſor if there be ſo many ; till 


having canceled it ally and ſet the remain orderly a= 
bove the Dividend, you bave finiſhed one work. 

Now if the Dividend bave ffill ſome figures wn- 
touched tonards the right band, then remove the Di- 
viſor ſtill rowards the right band, but one place at 4 
time, and then again ack or try how many times the 
loger may be bad in the upper, and write the anſ mer 
in the Quotient, whether it be 1 or mare, (only it 
canntt be above 9) or nothing then put © in the Quo- 
tient, aud multiply the Divitor by this new figure,zand 
ſubſtrat the Produtt, ſetting the remainder orderly 
above, as before, this mork muſt be repeated by ren#1- 
ving the Diviſor. ſtill one plate towards the right 
hand, until Unity in the Diviſor tend #nder Unity 
in the Dividend, and then the work is done. | 


Example 1. 


Let it be required to divide 4096 by 3 


if Place them thus | 4096 (1 


Ask how many times 3 in 4, the anſiver is 1, 


i} which is put within a crooked line by it ſelf. 


Then in your mind _Y the Diviſor 3 by tho: 

notient I, And having ſai 
theſe words, @nce 3 is 3, I 

ſently cancel the 3. And 4096 (1 

aving added theſe words, + 
Ont of 4, cancel the 4. And | 
after theſe words, and there remains 1, Write t juſt 
over the 4, as you ſee here done. 

E 2 Then 


52 Dtivi(os, 
Then remove the Diviſor 

one place toivards the right 21 | 

hand, ſaying, bow many _ 4@96 (13 

in 10, the anſiveris 3, which ++ 

write in the quotient, and in | 

your mind multiply the Diviſor 3 by the quotient zj 

the produdt is 9, wherefore (ay, three times three 1y 

nine, out of ten,.and there remains one, then (hy- 

vying cancelled the 1o & the 3,) write over them, 
Again,remove the Diviſor 3 

one place more,asking how ma- XX1 

ny times 3 in 19?the anſwer be- 4296 (136 

ing 6, write 6 in the quotient, 3 3.7 

and ſay 6 times 3 is 18 ont of 

I9, and there remins x, wherefore having cancel- 

led the 3, and the 19, write 1 over 3, and remove 

the Diviſor once more, and ask how many tines 3 in 

I6? anſveris 5, Which write 

in the quotient, then in mind X.x x1 

ſay 5 times 3 15 out of 16, and  4&z& (1365 

there remains 1, and cancelling 3 

the 16 and the 3, write over 3, 

1 : Now becauſe the Diviſor 3, is advanced fo fa 


\ 
. = 


— 


till it it is come to ſtand under 6 in the Dividend, 
which 6 is the place of Airy there, the ſaid Divi 
for cannot be removed any more, and therefore tht 
Diviſion is ended, and the Quotient” being 1365, 
ſhews that the D wiſer 3 is contained in the Div 
dend 4096, 1365 times; and I remaining, whil 
I being leſſe then the Diviſor 3, doth not contain 
once, but one third part of once, which (atter the 
Reader hath skill in broken number) muſt be joinel]] 
to the quotient thus 1365 3, Th 


/ 


» 


— > To” it 


> 


- = > > =» 7” 


Diviſion; 53 
| The beſt proof of this Divi/en is by wa/tip/yin 
the OS land the Diviee end £ the Poduct 
add the remain. , then if the work be well done, the 
ſum ſhall be equal to the Dividend. 

So 1365 multiplied by 3 produceth 4095, to 
which adding the remain I, the ſum 4096 is equal 
to the Dividend. 

Here we divided only by one figure 3, becauſe 
the firſt Example being eahie and clear, ſhould be 
a fair Introdu&tion to the ſecond, | 

Note, that if the Diviſor had been greater then 
4, as 5, the work muſt have begun thus 4096 ( 


5 
So the quotient would have been $19 z, which is 
one place leſle. | 


Example 2. 
- Let it be required to divide 1310720 by 4096, 


Place th:m thus 1310720 ( 
4990 


Now the queſtion to be asked is, how many times 
4996 18 there in 13107? to find an anſiver to this 
veſtion, the Reader which hath but an indifferent 
culty of judging, may do it, (for the moſt part) 
dy confidering the firſt figure in the Diviſor, as here 
4, tor/preſently he knows that 4 times 4 is 16, 
which cannot be had in 1 3, therefore the firſt figure 

n the quotient muſt be lefle then 4. 
Again, it cannot be much lefſe, becauſe the ſe- 

cond place in the Diviſor is ©, 

B 3 He 


54 D:iw1ſion, 
He may therefore venture on 3, And having py 
3 in the quotient, ſay 3 times 4 4 
1s 12, Which ſubltract our of i 3 L 
over it thus, ſay 2 out of 3, and 289 
there remains 1,and I outof 1 YrF27&5720 (3 
and there remains ©, cancel- 4&g.6 
ling the o and the 13, and ſet 
the remain I over the 4, as you ſee, | 
Then go on ſaying 3 times © 18-0, out of 11, ard 
remains full x1, again 3 times 9 is 27, fake 7 ou 
of 10 there remains 3, to be ſet over the o, which 
15 over 9, and 2 With- : borrowed ( to take they 
Io, from the which the 7 was taken) is 3, and 3 ot 
of 1, remains 8, which write over the place df9 
in the Diviſor, cancelling the 9 in it, and alſo thoſ 
figures of the Dividend 110, out of which you har 
taken any thing , then laſtly, ſay 3 times 6 1s 18, 
take 8 out of 7 I cannot, therefore (borrowing 10,) 
ſay 8 out of 17 remains 9, which write over theq, 


then in the next place, the 10 borrowed is 1, and 


the Io in the 181s 1, Say therefore 1 and 1 18}, 
out of 3,and the remain is 1,whuich write over the 3, 
having ſtill cancelled the figures which you have i 
ſed orderly as you go, | 

Now the whole Diviſot being cancelled,ir muſt 
removed on one place further, and placed as here. 


| 


Py 


Diwiſjon. 

Now ask again, how | 
many times *4096 1 OO 
$192 ? it will be found: OXY 
(becauſe of the © atter &,x8"3g0 
the 4) as often as 4 in r3r@720 (329 
$, that is tyo times, put _ 4& g486 | 
therefore in the quotient 4©9 9 
2, and work as fore, 4.0 
ſaying 2 times 4 1s 8, out 
of 8 remains ©, then 2 times os © out of I remains 
1, then 2 times 9 is 18, take $ out of 9 remains 7, 
(which pur over the 9,) and 1 out 1 inthe next 
place remains ©, then laſtly, 2 cimes 6 is 12, that is, 
2 out of 2 there remains ©, and 1 out of 1, there al- 
ſo remains ©, cancel and put the remainder ovet as 
fotmerly. | | 

Now again, the Diviſor being: all cancelled, 
ſhould be removed , and ask how many times 4096 
in 0000, the anſwer is nothing o, which being be- 
ing put in the quotient, the work is all done, 

And the quotiene 320, ſhews that the Divi/or 
4096 18 contained in the Dividend 13 10720, three 
hundred and twenty times.  ; 

And whether the Diviſor have. 2, 3, 5, 7, Or 
more places, the working is ſtill like this, not dit- 
fering from it at all. 

Compendinms in Diviſion, For brevity in ſome 
caſes, where the Divi/or towards the right hand 
hath one Cypher or more; thoſe Cyphers may be 


'Plaged orderly under the Dividend at firſt, and re- 


main theretill the work be done, with the reſt of the 
Djviſer, which muſt needs ſhorten the Diviſion. 

As if 2587645 nere tle divided by 15000, 

E 4 place 


56 Drvifien, 
place them thas : 2537645 ' 
| x5 oa 

Ard ſxy how many x 
times 15 in 25? anſwer 090 
is x, Which write in the 3X 
quotient, and multiply in r@ (7 
mind the Divifor by the z587(645 (172 
quot-ent, ſaying once one Xx FFP 000 
3s one, out of 2 there re= XX 
mains x, then cancel the 
2,and the x under it, and write the remaining 1 over 
It, as here is done, then ſay once 5 1s 5 out of 5, and 
there remains o, therefore cancel the two 5 , and 0- 
yer the uppermoſt write ©. 

Now remove the Diviſor one place, and ask hon 
many times 15, in 108 ? anſwer 1s 7, which write in 
the quotient, and multiply, ſaying 7 times I is7, 
out'of 10 remains 3, which write over the ©, 
ſay 7 times 5 is 35, take 5 out of 8 remains 3, which 
write over 8, and 3 out of 3 remains 0, 

Naw again, remove the Diviſor, and ask how 
many times 15 in 37? anſwer is 2, which write in 
the quotient, and ſay two times 15 1s 30, out of.37 
remains 7, and the” DiviGion is ended, the remain 
being 7645. | 


Diviſion, 


Proof of thus- 

Multiply the quotient | 173 
by the Diviſor 'S: 
$60 

172 : 

The Produ& is 2580 
Before which put the three Cypkers, And then. it 
1s 2580000 
Towhich add the remain 7645 
The Total is . 2587645 


Which is equal to the Dividend, and therefore 
the work is right. 

So if vne would divide ry dog by 10, 109, 
1000, 10000, &c. he need but cat off the firſt, 
evo firſt, three firſt, or four firſt figures towards the 
right hand, the other figures ſhall be the quotient, 
and thoſe cut off, the remain, 

As if 2587645 be divided by 1000, the quotir 
ent is 25 87, and the remain 645, 

If you would know how many pounds Sterling 
are m 95670 ſhillings; having placed them thas, 
that is, 2 under 9, and © un- 
der o, then divide by 2,vhich xx (1 
is very eafie. -So the quoti- gy #&7 (0 (4733 
ent 4783, ſhews that in the z22z © 
number of ſhillings given, is 
ontained 4783 pounds, and 10 ſtullings remain- 


The 


ng 


F$ Diwiſzon. 

The reaſon why the Diviſor was 2, is becauſe 
there are 20 (ſhillings in one pound, and therefore 
any number of ſhillings is turned into pounds, by 
dividing by 20, that is by 2, putting the eypher uhs 
der unity, onely to fill a place at laſt. And thi 
way of turning any number of ſhillings into pounds, 
may be eaſily effeed by memory, if you ſuppoſe 
the laſt figure of your given number to be cut of 
with a line or comma, and taking the half of the 0- 
ther figures. Thus, let the given number of (il- 
lingsbe 5739; Imagine the laſt figure 9 to beſe- 
patated from the reft by a line thus 573 | 9; now " 
memory take the half of 57 3,by ſaying in your tni 
the half of 5 1s 2, (and one remaining which makes 
the 7 following 17) the half of 17 is 8(and one te- 
maining) the balfof 13 is 6 (and I remaining,which 
ris 10s, tobe added to the 9, and the whole is 
286 /i.19 5. 

In this way of Divifion (as in all others) if the 
Remain at laſt be greater then- the Divi/or, the 

#tient is not juſt, bur too little, which may be te- 
medied (without beginning the work again) by divi- 
ding the remainder onely by the ſame Diviſor, for 
thereof will ariſe a new quotient, which added to the 
former quotient,the ſum will be the juſt quotient. 

So if 7290 be divided by 27, the numbers being 
placed thus, 

Becauſe 27 can be had in 72 2 
but twice, put 2 in the quotient, ' 9 
ſaying 2 times 27 is 34, out of "x84 7 
72, and thereremains 18,which ' >2g's (259 
write over 73, cancelling as be- - #777 © 
fate is ſhewed; then removing . 2>.z & be 
the Diviſor, ſay how many tie? 


Se Ac _ Su a oz mM  aX= 
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Diviſion, 
times 27 in 189? anſwer is 7, butif one ſhould 
miſtake, and write 5 in the quotient, and fay 5 
times 27 1s 137) out of 189, remains 54,and write 
it over as beiore ; and remove the Diviſor, atid ſay, 
how many times, 27 in 540? anſiveris 20, bar 
ſhould not be above 9, ſay therefore, 9 times 27 is 
243, out of 540; and the remain is 297 ,which bo 


ig the laſt remain, and greater then the Diviſor, 


ſhews the quotient 259 is too little, 

Wherefore divide the laſt remain 297, By the. 
Dwiſor 27,ſaytng,trenty ſeven 18 ar) 
29 once , and Write 1 in the rew -=©=Z 
quotient ; and' ſay once 27 1s -27, ZgF (1 


Out of 29, remains 2, which write 27 
2 


over 9, and remove the Diviſor, and 
ſay, 27 1n 27, jultly once, ſo write 


1 inthe quotient, ſo the quotient is 11, which ad- 


ded to the formerquotient 259, gives 299, which 


is the true and whole quotient, 


A Second way of Divi ſon: 


Although (as I have ſaid) the former way is 
more uſed, yet this may ſeem plainer and more na- 
tural to ſome, I jill therefore give one example of 
It. 


Dewiſi 08. 


Ex ample . 


Let it be required to 
divide 6477734 by 334) 
where the firlt figure 
in the quotient 1s eafily 
ſeen 1, ſubſtrat once 
334 out of 647, and 
write the remain under a 
line, then ſee how many 
times 334 in 3137, an- 
ſver 9, by which multiply 
the Diviſor 334 in ano- 
ther paper , the produ& 
1s 3006, which ſubſirat 
out of the remain , then 
the new remain is 
131734- | 

Again,how many times 
334in 1317, anſwer is 4 
for the third figure1in the 
quotient ; by which mul- 


6477734 (19494 | 
334 
31 37734 Rem 
3006 Calft, 
O13 92 - - 
—_ Sulft, 
—_— 
0001474 "os 
0001336 Subſt, 
5 0 w 8 "x Riw. 


tply the Diviſor, the produdt is 1002, which take 
ont of the later remain, as in the margine, then 


will remain 31534, 


Now try how many times 334 in 3153, anſvet 
Is 9, for the fourth figure in the quotient, by which 
multiply the Diviſor (in a by-paper) the produ& is 
3006 (as might have been ſeen above in the ſecond 
fibRraftion)) which ſubſiraRed out of the later re- 
main, there remains now 1474. 


| Laftly, ask how many times 334 10 1474) an- 


ſwer 


Drw1ſion. 62 * 
ſiyer is 4, for the laft figure in the- quotient, by 
which multiply the Diviſor 334 , the produc is 
1336, which ſubfraed from 1474, there finally 
remains 138, which being leſs then the Diviſor, 

ſhews the diviſion is done, : 


Proof of this. 


7 "TR 

| 3006.,. 
The ſeveral ſubſtrations ,1002., 
and the final remain added ..3006, 
together, »++-1336 
oveS $YÞ 


The Total equal to s 
w_ X 9477734 

If the former (as I have ſaid more uſual) way 
ſeem difficult to Beginners, becauſe the produfty 
of the diviſor into the ſeveral figures in the quotient 
arenot ſet doin, but merſtally made , and alſo be- 
cauſe the ſubſiraion of them begins towards the 
left hand : and laſtly, becauſe the remain is fill ſet 
aboye : yet this later way which agrees altogether 
with plain SubſtraQtion before taught, I hope is ſo 
plain, that any diligent Readerfnay acquire it,with- 
out a Tutor, And yet for the better ſat.sfaion and 
help of the young Learner, I yill add another way. 
or two more of Davifion, | | 


A Third way of Diviſion: 


There is another kind of Divifion which is very 
muchuſed, and isin great requeſt with thoſe who 
have moſt occafion to divide great numbers , the 
manner of workivg is not much unlike the way be- 
fore taught,one or two Examples will make it plain, 

Example 1, Let it be required to divide 162483 

by1321. Set down your numbers as you ſee them 
placed in the margine,viz.. Firſt,ſet down 16248z 
the dividend, then 9n the left hand thereof ſet the 
diviſor 1321 with a crooked 
line between them, then on 
the right hand thereof make 
another crooked line which 
mo ſerve to ſet the figures | 
of the quotient in; ſo are your numbers placed m 
due order, then draw a line under the dividend and, 
make a prick under the figure 4,. (becauſe ſo far the 
figures of the diviſor would extend if they had been 
placed underneath the dividend, according as in the 
other examples) this prick ſerves onely to ſhe how 
far you have proceeded in your Work, and muſt at 
every diviſion be removed a place further, till at 
length you come to the laſt figureiof the dividend : 
your numbers being thus placed. wxh a line under 
them, yo1 are ready for the Work, which muſt be 
performed according to the diretions of the follows 
ing Rule. 


1321) 162483 ( 
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Diwiſian, 63 * 
THE RULE 


Demand bon often the Diviſor may be bad in the 
Dividend, and place vhat number in be quotient ; 
then ww/tiply tbe diviſor by the quotient and place 
the produt wnder the lint : then ſubſtraf thus pro- 
dud from tbe dividend, and ſer the remainder under 
the produc}, chen wake 4 prick, under-ibe neas. figure 
of :be dividend, and bring that figure down to the 
remainder, and then proceed as before... j » 
Example, Your numbers beipg placed as is be- 
fore directed, you may begin your Wygk an this 
manner ; firſt , ſay _— 
how many times 1321) 16.2.4.8 3 (123+ 
1321.canl have.in Mom bd 


T1624? lay : ance, ——_— 
place I inthe. quo-. 1321 p 
tient, by which 1 2.0 3.$-- -: &--;, 
mulciply the diviſor — Ds 
1321, beginning at 2642 - 

Rs yorag a6 4 
Ing, once ONe-1S I, — 
place 1. under the 3963 
Ine, then once 2 0000 


18 2, ſet” 2 under ; 
* then once 3 is 3, place 3 under the line, 


, Once I is 1, place 1 under the line; then 
ſubſtra@ this 1321 from 1624, 'and there will re- 
main 3098, To this 303 bring down the next figure 
in the dividend, namely 2 , (firſt, making a prick 
under the 8) ſo will that number be 303$, under 
Which draiv a line,and repeat the ſame Work again, 

t ay- 


64  Diwiſon, 
ſaying, how many times 1321 can I have in 3038, 
which may be had'two times, place 2 in the quoti- 
ent, by which 2 multiply the diviſor 1321 ; fay- 
ing, 2 times I is 2, place 2 under the line : thenf| 7 
2 times 2 1$ 4,place 4under the line : then 2 time} », 
3 1s 6, plage 6 under the line , laftly, 2 times 1 is [4 
2, place” 2 under the line ; and ſub(ira&t this 2641] be 
from 3038, and there will remain 396, to this 396} 4;; 
bring down the next figure of the dividend, which} * 
is 3, ſos this timber made 3963,under which draw | thi 
2 line, and repeat the work once again ; ſaying | 3c 
how many times 1 321 can I have in 3963, whit pr; 
maybe bad 3 times, by which 3 multiply the divi- F the 
ſor1321, ſaying, 3 times 1' 183 ; then 3 times2 | thi 
is6:; then 3 times 3 is 9, and laſtly, 3 times1it} de 
3» Which place under the line : and ſabQraR it from | Na 
the line above, which in this example is the ſame | yo; 
number, t herefore there remains nothing, and the | tal 
work is ended, but if any remainder had been, that | to 
ſhould have been ſet under the line, as by the exams Þ to 
ples following will appear. | 


Other F.xamples for Praftice. 
$624) 793058(141 In this Example | = 
OR here 793058, 5 


56.24 divided by 562 
23065 you may peg 
"22496 that the quoti 
5698 14 , ang, 747: 
x; maining,ſo that the 


. real quotient 
a 74 
der, 4 wir 


The 
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Diviſion. 65 


The Proof of this Diviſion. 


This kind of divifion is proved by Addition, for 
If you add the ſevtral produRts ariſing from the 
whltiplication of the ſeveral quotients into tbe divi- 
ſor, and alſo add therennts the tetnainder (if any 
be) the total of this addition ſhall be equal to the di- 
bidend, if thert"be no error in the work, | 
'\ So.in the'example: following, 'if you add 4325 
the firſt produR, and TRI mM 
j0275 the ſecond 4325) 76321 (17 
product , and' 2796 EEG pcs 


the remainder toge- "CECUIEES 
ther, in the ſame'or- '1 Produdt 4.3 2 5 
der as they now 33071 


ſtand in the example, 
you fhall find theTo- 2 Product 30275 


tal 'of this Addition | 2 7 96 remain, 
tobe 76321, equal ——— 

to the dividend, 76321 Proof. 
which demonſtrates ba | 
the Work to be true. 


—_—— 


A Fourth way of Diviſion. 

There is a fourth way of Diviſion uſed by ſome, 

hot inferior to any of the preceding, for that it is no 

_—_ to the memory,and it is alſo proved by Ad- 
It10n, 

The manner of placing the figures is the ſame 

j with 


66 Diviſion... 
with the third kind of diviſion laſt taught, Ani 
for the performancedt the Work, ths 15 


+. THE RULE. 


Fir! writs down. the dividend, and on the 
114 thereof the diviſor, with a crooked line betgiy 
them, and on the right band "of the dividend 
anther crooked line \. rar to place the figures of x 
quotievt, then draw a live under the dividend, ow 
alſo make a prick under that figure of the dividen 
under which the aft figure of the diviſor won/d{ai 
were it to le placed as in the fl bind of divika 
T his done, demand bom often the diviſor may be fo 
in thoſe figures of the dividend, and place that dip 
in the quotient,* :hen by his digit multiply the duly 
for, and ſet the product of this Multiplication d 
reftly under the dividend, beginning at tbe, plas 
where you made the prick, then ſulſtratt this produg 
from the figures of the dividend, and place the t 

mainder over *he dividend, canceling tbe fignrea 
the dividend as you preceed, ſo # the firſt figure of th 
quotient finiſhed, then make 4 prick, under the my 
figure of the dividend, and demand bow often the d- 
r1tor may te-found-in the” taft-remamder, andih 
other figure lejng added thereto, gbich place int 
quotient, andaSoend in a/l_reſpes as befort, til 
you bave pointed all the fig ures of the dividend. 

Example, Let it be requi= 2345 P, 76 3259 
red to divide 763258 by "od 
2345. Place your numbers as you ſee in the ma 
eine, and becauſe there are 4 figures in the di 
ſor, therefore make a prick under the fourth hgu 


Diviſion. 67 
of the dividend, which is 2, and draw 2line, ther 
begin your divifion m this manner : ſaying, 
Fut., bow many times 2245 can I'have mn 
7632, (or how many times 2 can I have in 7) ſay 
3 times, place 3 in 
the quotient , by 597 
which 3 multiply 2345) 7&5 z45 $(3. 
the diviſor, ſaying 3 Ry Cy ,. 
times 5 18 15, place & ; 
5 under the prick, . off ©, "28530 
then 3 times 4is I2, and 11s 13, place 3 under 
the linez' then 3 times 3 18 9, and t 1s Lo, place a 
cypher under the line ; then 3 times 2 i96,and I is 
 7,place7 under the line ; then ſubftrat 7035 from 
763m, aaying 5 from 12, and there [remains 75 
'| place over 2,(cancelling the 5 and the'2) and bear 
4 one in- mind, then 1- and 3 is 4, out of 13, there 
remams'g;:place 9 over 3, and cancel 3 and 3,thery 
2 which Iicacried from 6,and there remains 5 ,ptace: 
"| 5 over6, and cancel. o. and 6 , laſtly, 7 from 7 
{| there remains ©, which you need not fer down, but 
cancel the two ſevens, then will the Work ftand as 
above, and the remainder wilt be 5 97. 
Secondly, make-a prick under the next figure of 
the dividend, namely 5,, and ſay how many tintes 
2245 can 1 have in 5975, anſwer two times, place 
3 in the quotient, by which multiply the divifor, 
ſaying 2'trmes 5 is 1, place o under 5, and carry 
1, then'2 times 4 is Sand t is 9,place gunder7 ; 
4 then2 times 3 is 6,place 6 under 9g, laſtly, 2 times 
4 2 1s 4, place 4 under 5 ; fo is the produdt of this 
{| Multiplication 4690, which you muſt ſubſtraR from 
"| 5975, ſaying © from 5 _ ere remains 5, place 
2 5 
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5 over 5, and.cancel o and 5 ; then 9 out -of 17, 
there remains 8, place 8 over 7, and cancel 9 and 
7, then 1 carryed and 6 is.7, from 9 there remains 
2, place.2 over 9, and aqaTx 
cancel 6 and 9, laſtly, PITS, 


4 from 5 reſts 1,place 2345)76 3X5 8(32 | 


I over 5,and. cancel 4 
and 5 , ſo have you — ah 
finiſhed your ſecond 723 go E 
figure, and your work Ag 

will and thus, and your remainder will be 128, 

+ Thirdly, make a prick under th next figure 
your dividend {namely under 8) and ask how mary 
times 2345 canlI have in 12858 (or how mat 
tmes 2 can I have in 12) ſay 5 times, place 5 in the 


quotient, by which multiply the diviſor, ſaying 5| 


times:5 i825, place 5 under 8, and carry 2 ; the 
5 times 4is20, and 2 is 22, place 2 under -0;and 


carry 2 ; then 5.times 3 is 15, and 2 1517, place) 
under 9, and carry 1; then'5 times 2 is 10, and! 
I$ IT, place 11 under 4 and 6 ; ſo is the proda&d 


th 


this multiplication 11725 to be ſubſtraſted fron} S! 


12858, ſaying 5 from 8 reſts 3, place 3 over 6 
and cancel 5 and 8, then 2 from 5 reſts 3, place; 
over 5 ,and cance{2 and 5 ; then 7 from 8 refts1, 
place r over 8, and cancel 7 and 8; then x from? 


reſts 1, place x over 2, I'T 
and cancel 1 and 2; laſt- X28 3 
ly, 1 frem 2 reſts no- SBTS 3 


thing, { is your work -2325) 7.6 25 8(31 
ended, which you fhall At 


find to land as in the 79 3505 
margine, the remair.dec 4692 


being 1133, XX 7 


———_——— 
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' T had an intent here to have put an'end to Divi- 


ſon, But there came into my mind 


A Rule, by which you may certainly know, what 


fieure to ſet in your Quotient, and never to take 
one too great, or too little ; but that- which wall 
juſtly ſerve : Andalſo to perform'(with eaſe and 
certainty) the hardeſt, and moſt difficult Sum, 
that can be propoſed in Diviſion, without the 
aſſiſtance of 1s/tip/ication, only by Additicn and 
Sul tration, not burthening the memory at all. 


In the praQtice of Divi/onzthere is nothing more 
difficult than in large Sams (eſpecially it the firſt fi- 
oures of the Diviſor be either 2,2, 3, or cyphers, 

_ and the laſt figures 7, 8 or 9) to know certainly 
what figure to put in the Quotient, when you de- 
mand how eften the diviſor may be had in the divi- 


£3 =, -—— a © = -- 
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dend , for the certain finding whereof ( a little 
pains being taken before you begin your Work) do 


thus, 


Suppoſe you were to divide any Sum,as 1979909, 


I 
2 
3 
4 | 
5 
6| 
: 
8 
9 


309 


618 

927 
1236 
1545 
1854 
2163 
2472 
2781 


by 309 : Firſt, ſet down the nine 
Digits x, 2, 3, &c. one under ano- 
ther, and - againſt the figure 1, ſet 
309 your diviſor, 'which donbled is 
618, which ſet aguinſt 2, theſe ad- 
ded together make 927 , which 
ſtands againſt -3 ; Add the diviſor 
309 t0927, it makes 1236, which 
1s againſt 4, to this add: the diviſor, 
and it makes 1545, Which ſtands 
againſt 5, * And thas to every laſt 

F 3 number, 


7a Dwwiſion. 

number, fill add the Diwiſor till you 'have gone 

through all the nine digits, then will they be - in 

the margine, | | - 
Having prepared this little Table, ſet-your divis 

dend and diviſor down, as im the Third way of 'Di- 

viſion prickiog the dividend, and drawing a line un- 


der it, as is there directed, and as: you ſee here | 


gone,” © + 
TT 309) 1097909(3553 


" Then laying your little Table before you, look in 
it for 1997, the four firſt figutes of the ' dividend, 
which you cannot exaRly find there, but the near- 
eſt number leſs (which. you muſt alwayes take when 
you cannot-find the juft number you Jook for) 1s 
927, againſt which ſtands 3,ſet 3 in the Quotient, 
and ſubfirat 927 out of 1097, and thete will re- 
main 170, towhich bring down 9, the next figure 
of your dividend,and it is 1709. ' Look this nam- 
ber in your Table, which you cannot find, but the 

24 F . x : "4 | © nexl 


mm a> So wy AO wet OA _  C— RY ay op op = 


nextlefſe is 1545, againſt which Rands 5, ſet 5 in 
the Quotient, and 1tubſtriGing.s 545 from.1709, 
there will remain 164, to which bring down the 
next figure of your dividend (which here is a cy- 
pher) making it 1640: Lookthis 1640 10 the Ta- 
le, which you cannot find, but the next lefle is 


| 1545, againſt which ſtands 5, ſet 5 in the Quoti- 


ent, and ſubſtratt 1545 out of 1649, and there 
willremain 95 ; to Which bring down the laſt igme 
of your dividend 9, making it 959. Look this 


| number in the Table; or the next lefſe, which is 


927, againſt which Rands 3, ſet 3 in the Quotient, 
and ſubſtra 927 from 959, the remainder is 32. 
So is your divifion - ended, and the Quotient is 
3553 $3. Andwith what eaſe and cercaihty this 
is effected z no Multiplication being uſed, I leave 
to the Reader to jadge, * 


The Proof of this Diviſion, 


' This kind of diviſion is alſo proved by Addition; 
for, If you draw a line mader the Work, and add all 
the figures betmeen the tw lines together, (in order as 
they there ſtand) taking in the Petainder (if any be) 
the Total of this addition will be equal to the Divi- 
dend, if the Work be true. 


72 Dewiſion:' 
| Other F. yample: for Pratice proved, ; 


(4 
22x (73 
542) 74353 (149 
54289 
2x6 


WY ——— — 


758 Bo 
To which add 473 the remain. 


the ſumme is 76353 equal ta the divides 


6 
x 765 

' F449 4 

$678) 2345578 (413 


A—O_* _nY 
n= 4. & 


ZEFX 2X <þ 
5673 
xX3& 


hd 


2345214 
to which add 66 4 the remainder. 


the totals 234567 8 equal tothe dividend. 


Q neftions 
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"0 weſtions performed by * 
| Iu fron only. 


Queſtion 1. If a piece of Land lying in adyng 

ware or Parallelo contain 42952 /quare per- 
ches, and one of the ſides thereof be 2.36 perches long, 
how long muſt the other fide be } Divide 42952 by 
236, & quotient will be 182, and ſo many per- 
ches long muſt the @ther fide be ” 

Quelzion 2. , [ns year the \® 8760 [: ud 
in every natural day. tbe cyrl 26 bers Fg een 
how many dayes be there in a year 7 Divide 8360 
by 24, the Quotient will be 365, and ſo many 
dayes be there 12a, year. £4 

Queſtion 3.7 be diſtance from London to: Covet 
uy 4133760 yards, and in-one mile there is nd. 
tained 1760 yards, now 1 would: know. how many 
miles it is from London to Coventry , Divide 
133760 by 1760, the quotient will be 76, and ſo 
many miles is it from London to Coventry. 

Theſe Queſtions performed by Diviſion only,are 
the converſe of thoſe that were performed by A/a/- 
tiplication, which I the rather make choice of, that 
the Reader might ſee how Adultiplication and Die 
viſion prove each other, 

There are one or two more kinds of Divi/hon, 
ſomething like theſe laſt, but I ſhall forbear exem- 

lifying them - for much variety helps to make a 

k rather great then uſeful, 


C Here 
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re. is to be noted, that in the followi 
Cit where there is continual uſe of Divifin 
I ſometimes uſe one kind of Diviſion , and 
ſometimes” another , for variety ſake , but the 
Practitioner may uſe which he is beſt skill'd in, 
for they all produce the ſame effeR, 


—_— 
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nominations 17t0 ſwaller, as pounds into ſhil- 
lings or pence, this is done by Aſaltiplication 
as followeth. 


| þ two-fold, Firſt, That which earn greater de- 


E xample 


$4 a» ld agu=_ 
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Example Io 


| Lit it be ached bow many pence are contained in 


719 li. T1 5.7d? 


Firſt,a ſhilliwg is contained in a pound 20 times, 
therefore multiply 719 by 20, or (which 18 the 
fame,but ſhorter) by 2, and put o to the' product, as 


in the margine , 
this ſheiws,that in 
729 /. there are 
14580 ſhillings. 

To which add 
11 s. 1t makes 
14591 ſhillings. 

Again, becauſe 
onepenny 1S con- 
tained in one 
ſhilling 12 times, 
multiply 14591 
by _ produ- 
ceth 175092, to 
which add the 7 
pence, ſo the 
ſumme will be 
175099, and fo 


ti, 
729 
2 © multiply 


T4391 

12 whltiply 

291833 

14591 ny 

I75092 Ps 
7 add 

I75099 


many pence are contained in 729 /i. 11 5.7 4. 


E xample 2. 


Let it be ached bow many pints are contained in 4 
Tunis, 3 Hoegſheads, and 27 Gallons ? 


Firſt, x Tun 1s 


equal to 4 Hogſheads, therefore 


4 Tun is equal to 16 Hogſheads, to which add the 


3 Hogſheads, ſo there is 19 intire Hogſheads. 


Again 


76. ReduAion... 
Again, becauſe one Hogſhead containg 63 
Gallons, multiply 19 


by 6 3,it produceth 119 63 | 
Gallons , to which ad 1 9 multip}y 
27 it gives 1224Gallons, 6 Ei — 


Lally, becauſe every _ .;, - 


Gallon contains 8 pints, 

multiply 1224 by 8, it ' $64 re 
produceth 9792, and ſo : FM... 4j 
many pints are contained * 2-2 p 708 

in 4 Tuns,. 3 Hogſheads, _____* multiply 

and 27 Gallons. 9792 


After the ſame ſort 

_ dry Meaſures be reduced , as quarters to 
buſhels, pecks or gallons, and likewiſe all weights 
and Outlandiſh Coins, of which the proportion of 
the greater to the leſſer is (before) known or gj- 

en. 
Secondly, It is often requiſite to turn ſealer 
denominations to greater ; this is done by Diviſion, 
as followeth. | 


Example c; 


Let itbe asked how many pounds are contained 
in 80976 ſhillings ? 

Divide 80976 by 20, the + {x 
quotientis 4048 1. and 16s, 89g 7 (6 (4048 
remaining, whuch is the true 222,20 
anſiver, 


Examplg 


, 


ReduFion, 97 © 


Example 2. 


Let it be asked how many pounds are_in 
wad a. ? ; $. 3 wt * 8 * a 

Be: yſe pound; contaus a ſhiſling 20 times , 
and a hiNMing contalas-peny 12 timeEs,-therefore 
if 109754 bedivided firſt by 132, the quotient ſhall 
be 9146 (ſhillings and 2 pence over, then if 9146 
be divided by 20, the.quotient is 457 pounds and 
fix ſhillngs remaining ; ſo that 10975 4 pence is e- 
qual to 457 /i. 6 5,2 d. 
Or if 109754 had been at firſt divided by 12 

times 20, that is by 240, (Which is the number of . 
pence contained in a pound) the quotient had been 
457 pounds, and 74 pence retnaining, which is all 
one wita the former; for 74. pence 1s equal to 6 
ſhillings 2 pence. 

More inſtances ſhall not need herein, becauſe 
the thing of it ſelf is yery clear. 


78 
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Progreſſion. 


S alſo of tio torts, the firſt is of certain num- 
bers in Arithmetical Proportion from 1, that 
18, ſuch as differ equally, as 2,2, 3,4, 5, 6, 
where the common difence is x, (as is eafi- 
ly ſeen,) or 1, 3,5, 7,9, 11, Where the common 
difference 18 2, or any other, as t, 8,15,22,29,36, 
where the common difference is 7, this.i9 called 4- 
rithmetical Progreſſion. | 
' 2, Secondly, of certain numbers un Geometrical 
proportion from 1, that is ſuchas increaſe by a com- 
mon Maltiplication, as-x, 3, 4, $, 16; 32; where 
the common Multiplier is 2, that is the firſt by 2, 
produceth the ſecond, and the ſecond multiplied by 
2, produceth the third, and ſo on. 
Or as, 3,9,27, $1,243, where the common Mul- 
tiplier is 3, this 1s called Geometrical Progreſſion, 
Both the common difference (in the firſt) and 
the common Multiplication {in tie later) ſhall for 
ſhortneſſe hereafter be called the common exceſſe. 
Firſt, nov of the firſt ſort, or Arithmerical Pro- 
gre ſion, the principal uſe of this is, 
I. If the number of place, and common exceſſe bt 
given, to find the laſt number. 


2. When the number of places; and the laſt _ 
14 
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ber is given, to find the aggregates or total ſuns of all 
the numbers. TE; 

3. hen the laſt number, end the total ſum is gi- 
ven, to find the number of places. 

4. The number of places, and total ſum being gi- 
ven, to find the laſt number. : 

5+ The. laſt number, and number of places given, 
to find the common exceſce, | 

6. the laſt number, and common exceſſe bring gi- 
ven ; to find the number of places, CITTIEG 

I will inftance in no more, feiy of theſe ever hap- 
ning to be uſed, | 

For the firſt of theſe, let there be given the num- 


ber of places { 100 
The common excefle » 1.456 


To find the. laſt number alſog'; ---' 100 


THE RULE. 


Multiply the .number of places leſſe by 1, by the 
common exceſſes, and to the produtt add the firſt nun 
ber ; the ſum is equal t0 the /aſt number. | 

| Fo here, multiply 99 by 1, the ProduR is 99, 
(for 1 neither multiplies nor divides)to.this add the 
firſt number 1, it gives 100. for the laſt number. 

Or let the nambers be 2, 7,15, 19, 25,/ 31, 
where the common exceſle 1s 6, and the number-of 
places alſo 6, 

Naw, if the number of places lefſe by 1, that is 
5, be multiplied by the common excefle, which is 
6, the produGt is 3o, to which adding the firſt num- 
 berwhichis x, the laſt number 31, 1s thereby com- 

poſed, This is ſo eaſie that it needs no proof. 


, 
- 4 


-— 
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. 24 Fot the ſecond, :which is, The laſt number, 


and the number of places given, to find the total 
fum of all the nuthbers, 


THE- RULE.” 


Add the firſt and" laſt-numbers together, and mul- 
tiply the ſums by balf the number of places, the pro- 
dutt is equal to the aggregate or ſums of all the num- 
bers added togetber, | 

'So.if to the firknumber 1 be added'the laſt num- 
| ber 100, it gives 1c1, which multiplied by 56 
(whick-is hilf the -number of places) ' produceth 
5oyo, which is equal to all the handred nufhbers 
added together. 

And hereby may that vulgar queftion be anſivet- 


ed, which is, | 


If a man take up 100 ſtones placed a yard one from 


ansther, all in a right line, by one at once, and bring 
then back one by one to. bis firſt ſtanding, how man) 
yards doth be go backwards and forwards ? | 

It is ſhewed before that he goes forward 5050 
yards, and he muſt needs come back juſt as much; 
that is, inall 10100 yards, which is 5 mules and 3 
quarters ; wanting 20 yards, 

Or ſecondly, ſuppoſe the numbers were I, 9,17; 
25, 33, 41, Whereof the common exceſle is 8, the 
firſt and laſt added gives 42,which multiplied by 3, 
(half the number of places) the Product is 126 
which is the ſum of them all. 

3, For the third thing, that is, by the laft number 
and the tofal, to find the number of places, 


THE: 


[_— 


ber 


—— # 
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Progrelſion, 
THE RULE 
Add the firſt and laſt numbers, and 


by the ſum of them divide the total ghe xX.2.6 (3 
quotient will be equal to half the num = =—AX 


«| ber of places. 


| This is ſoplain it needs no cleering. 
4. For the fourth, if the total, and number of 
places be given,to find the laſt number. 


THE RULE, 


Divide the total by half the number of places, the 
quotient is 4 number, from nbich if 1 be taken, the 
reſt is the laſt number, 

As let the numbers be 1, 3, 5,7,9, 11, 13, i5, 
or any other {in Arithmetical proportion) whatſoe- 
ker, The ſum of theſe is to be 64. And the num- 
der of places is 8,the half of it 4.Now 
f64 be divided by 4,the quotient is > © 
16, from which if x be taken, there 44 (16 
temains x5 for the faſt number. 

5. Now for the fifth variety,If the | 
aſtnumber and number of places be given, to find 
be common excefle. 


THE RULE. 


From the laſt number take 1, and the remain ſhalt 
lnthe Dividend ; then from the nnmber of places al- 


hide 1, cad make this later remain the Diviſor ; 
Vibew ry gnniens of this A ſhall be the common 
txreſce. I 


Examples 


| 
5 
- : 


82 Progreſſion, 
Example. Let the numbers be 1, 4, 7, 10,1z,f , 
16, from 16 take 1,remains 15 , for the dividend, 
then from 6, (which is the number of places) tak 
alſo 1,remains 5 for the Diviſor, | 
Now when 15 1s divided by 5, the quotient 193, on 
And 3 is alſo the common excefle, or difference be , 
tween I and 4,0r 4 and 7, &c. fi 
6. Laſtly, let the laſt number, and the comma 
exceſſe be given, to find the number of places. * | 


THE RULE. " 


From the laſt namber take 1, and divide the tf 
#itin by the common exceſſe ; then to the quotient ail 
I,the ſums is the number of places, | 

As, letthe numbers be 1, 5,9, 13, 17, 21, 
29, from 2.9 take 1, remains 28, which dividedby4 + 
(which is the exceſle) the quotient is 7, to Wii oli 
add r, the ſum is 8, which is the number of placty | q, 
25 the reader may eafily count. 


Geometrical Progreſs 


I ſhall not be o large inthis as in the former, &} ,,q 
cauſe theſe things are of little uſe to the Arithim F 
cian, except Where a number is to be many tilie (,, 
doubled, tripled, -or the like, which cannot bellp | p 
eafily abridged here, as in the other, becauſe th yp. 
the laſt namber ariſing of many Additions of the th, 
ceſſe to x, was eafily-found by.one. multiplicatio} p,y, 
dat here the laſt number being madedy many M4] f,, 
tiplications of the exceſſe, is thergfore- many UF; 1 


Progreſſion: 33 
1} harder then the other. 
1] The varieties here ſhall be but two. 
1. The common exceſs and number of p/aces being 
given, t0 find the laſt number. 
| 2. The exceſſe, and laſt number being given, to 
*Þ find the total ſums. | 
The firſt of theſe may thus be found, Let the 
b} numbers be 2, 2, 4, 8, 16, 32, 64, 128,256,512, 
the exceſle is 2, the places 10, find out the fifth 
number (which 1s eafily done, tor any one may rec- 
kon ſo far by heart, that is here 16, and multiply 26 
by 16, it produceth 256, which is the ninth num- 
ber, laſtly, multiply 256 by the exceſle 2, thence a- 
ſeth 512, the number defired. 
So if the places. had been more, as 72, having 
found the 9 number 256, multiply it by 256,thenes 
i} comes 65536 for the 17th. number, which multi= 
"1 plied by the excefſe 2, gives. 131072 for the 
18th. place, which multiplied by 131072, gives 
17179869184, for the 35 place , and that multi- 
pled again by the exceſle 2, gives 3425973 8368, 
br the 36 place, that multipted by 3435973 $368, 
| the produ& will be r1 805 9162071 7411327424, 
vr the 71 place, which laſtly, multiplied by the ex- | 
"| eſſe; gives 2361183241 43482265 4848, for the 
"1 72 place, which is the laſt number of the Progreſ- 
honrequired to be found. | 
Perhaps this may ſeetn ſomewhat tedious, but 
where things cannot be performed without labour, 
©] the Reader muſt content himſelf with ſuch Rules as 
make it lefſe ; for it is certain that this way is much 
" ſhorter then to have multiplied Rill by the exceſſe 
*; [3 times, which elſe he muſt have done, 
| G 2 Al 


= 7 
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$84 Progreſſion, 

All this notwithftanding, he is not bound touſe 
the ſame numbers, much lefſe in other queſtions 
where the number of places is not the ſame, but 
whereas I began from the place 9, he may begina 
$, 10 0r 12, 0r where he pleaſes , ſo as he remem- 
bers till where he is, for this is general, If the 
number belonging to any place whatſoever, be multi 
plied: by it ſelf, the produtt ſhall be the number be 
longing to twice ſo many places want one place.' 

Now for the ſecond thing, which is to find the 
ſam of all the numbers. 


THE RULE. 


From the laſt number take the firſt, and diviil 
the remain by the exceſſe want 1, then multiply the 
quotient by the exceſſe ; and to the produtt add tle 
firſt number, the ſum of them is equal to the ſum of 
the numbers. | 

Sof from the laſt number, or 7 place be take 
I, remain is 23611832 41434822654847 wh 
ſhould be divided by 1, (that is the exceſſe: wait 
I for the exceſfe is but 2) but becauſe 1 neitixt 
multiplies nor divides, that labour is ſaved ; No 
multiply this remain by the excefſe, the Produd 
47223664828369645309696, to which adding 
firſt number 1, by making the figare 6 next ther) 


hand to be 7, you have the total ſum. of all the7? 
numbers, 


Progreſſion, $5 
4 Queſtion reſolved by Geometrical Progyeſſioa, 


A Londoner / ofonrning in a Conntrey Market 
Town, in Winter made himſelf a new Freez, Suit 
and Coat, on which mere ſet 6 dozen of Bnttons of 
Silk and Silver WM Baker being in bis c:mpany liked 
it fo welt be would buy it of bim ; the Citizen conſen- 
ted to let him havg its paying for the firſt Button 4 
fingle Barley Corn, for the ſecond 2, for che third 4, 


and ſo on doubling to the laſt. 


The bargain was liked on both parts for the pre- 

ſent, but ſhortly after revoked, tor it could not be 
performed, and no man can be holden to an impoſ- 
ſibility. 
- But why this could not be performed : may be 
judged ; Firſt, by 1nquiring the worth of ſo much 
Batley in Money : And ſecondly, the weight of it; 
and-how it ſhould be removed, 

1, For the firſt, allowing 10000 corns to a pint 
(which is more then enough) then 5120000 corns 
make a quarter ; and yet (for ſhortning the Diviſi- 
en) we will allow 30000000 cotns to a quarter ;; 
by which diyiding the whole number of corns 
(which is done by cutting off the firſt 7 figures to- 
wards the right hand, )the quotient will be 47 2236- 
6482 86964, and ſo many whole quarters there are 
omitting the remain, ay in this caſe contiderable, 

' Now allowing Batley were to. be ſold at 15 d, 
the Buſhel (which is cheap;) it is {6 many Angels ; 


, and therefore dividing by 2 it is 236118324143- 


452 pounds ſterling : which is 1n Wotds, 7 wo han- 
Wed i birty ſix millions of milliour, one bunired and 
G 3 eigbreen 


36 Paogreſſion, 
eighteen thouſand, three bundred twenty four million 
one hundred forty three thouſand, four bundred cich 
ty 10 pounds, which I take to be too Much for any 
Tradet-man to get or keep. 

And reckoning land for ever at twenty years put; 
chaſe, if this ſum 6f pounds be —_ by 20, the 


quotient is the yearly rent of 1W805 916207174 
pounds, | * 2M 
And this divided again by 365 (the number of 
dayes ina yeer) the quotient 32344975 918, that 
iS above Thirty two thouſands of millions a day fn 
ever. 'So great a vanity may be concluded on for 
want of alittle premeditation, _ | 
2. Now ſecondly, for the weight of it, 1f we put 
8 Buſhels to weigh 2 hundred pound weight, (for 
ſare it doth weigh more) then the whole number of 
quarters multiplied by 2, gives the weight of all ty 


be 944473296573928 handred weight, and if this 
be divided by 20, (which is but cutting of onefi« 


gire toward the right hand, and dividing the reſtby 
2 ) or which is all one, cut off one figure from the 


number of quarters,the quotient 4722 3664.82 8696 
15 ſo many tuns. And therefore it will require 47- 


223664828 ſhips of 1000 a piece to 'carry itt Þ 


And conſequently, if every Nation in the World 
had above 10000 ſuch ſhips, yer there muſt be # 
bove four millions of ſuch Nations : which I ſappoſe 
are'not to be found in this World, | 
And here I will leave this, having uſed this long 


example,(which though it require more labour asall | 


orent examples do , yet the ſame $kill will do it, as 
1f the places had been fewer): that the Reader being 
thtonghly exerciſed thereby, may the eaſter leap 0 
Yer gyhers which are ſhorter, THE 


—— i et 
— —_T 


THE 
GOLDEN RULE; 
Or, Rule of Three 

Direct. 


( His is the moſt "Tt ef ul and moſt eaſie Rele 
in .Arichmetique, and deſerves a Golden: 
name«;[t-1s when there are three numbers 

_ = given, or known, to find a fourth in pros, 

portion With them, | þ 
But 4 numbers are in proportion, and called Pro» 


| portional, when as the fuſt is to the third, fo is the 


ſecond to the fourth, ny 

As if there were given, 3, 4, and 6, to find a, 
| fourth, which may be to 4, as 6 to 3, that is donble, 
and that fourth number is 8, And this is called 
Proportion direFt ; and the Rule whereby it is done, 
The Dire Rale. 

There is alſo another proportion called Reciprs- 
a; Vvhich is when as the firſt is ta the third, ſo is 
the fourth to the ſecond ; As 3, 4, 6,and 2, this is. 
called The Reverſe Rule. 

In Dire(t proportion, the product of the rwo mid-, 
de numbers multiplied together, is ever equal ta, 

| G 4 the 


of qumber, as defore, Otherwaies this Rule might 


29 7 he Galaey Rule, 
the product of the firlt and laſt multiplied together, 
which ſerves not only for a Proof, but a ground gf 
the Rule, Which Rule ſhall here follow : the Rev, 
Rulebeing deferred till we have done with this, © 


The Rale Dirgtt, 


Multiply the ſecond term(or number )by the wo 
and divide the Produ&t- by the firſt ; the Quoti 
ſhall be the fourth number deſired. | 

Example” Let the three numbers given be 2,6, 
3, multiply 6 by 3. the Product is 18, then div 
18by 2, the Qnotient 18 9, Which is the foil 
number in proportion with 2, 6, and 3, 

For as 2 to 3, ſo 3 times 2, which is 6, isto; 
times 3, which is 9. | 

And ſo the produ&t 18 divided by 2, and the 
quotient 9, cauſeth that the produ& of 2 into 9 ſhall 
be alſo 18, and conſequently if 2 be-the firſt of the 
4 proportional numbers, and 6 and-3 the two. mid- 
dlemoſ;, then 9 is the laſt, * '- 


Otherniſe. 


' Divide the ſecond by the firſt, and multiply th 

third by the quotient, the produtt ſhall be the fourth. 
So if one divide 6 by 2, the quotient 1s 3, 

hich multiply 3, the produ& is 9, for the fou 


— 
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The Golden Rule. 
be expreſſed ; but where the--firſt- way. 18 fo 
ſhort and clear, there many other wayes would ra- 
ther trouble then help the perſon. that ſhould nſe 
them. og | $7 

' In the firſt way (which here we mean to uſe 
and no other) if the fr/# number be 1, then the 
produ of the ſecond and third gives the fourth, 
without any Diviſion. Or, if the ſecond, or third, 
number be 1, then there needs no /ſaltiplice- 
tion, bur dividing the greater of themby the firſt, 
the quotient (in whole numbers for yet we ſpeak 
of them) is the fourth number, 'which was 
ſought, | 


Note 1, 


To know when to uſe the Dirett, or the Reverſe 
Rale, Conſider, 'if aware, require wore 3 of it /eſſe, 
require till /eſſe : then uſe the Dire Ru/e. But 
if #sore require /eſſe, Or /eſſe more, then-uſe the Re 
verſe Rule, this will be: eafily underſtood when we 
come to Examples. | Se ; 


Note 2. 


T 0 know how to place the three numbers when they 
are corifuſedly given. Remember. that 2' of them 
ae alwayes of one denomination, 'as both pounds, 
or both ſheep, or both .yards, or- acres ;/ and the 0- 
ther number hath another denomination ; now 
know, that this fingle number is ever the ſecond 
number in order. | 


And 


ao 
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+ And one of the other two, namely, that which 
hath ſome relation to this ſecond, 1s the firſt ; and 
the other. is the third number, whoſe relation is 
ſought for in the fourth , whence its plain that 
the ſecond and fowrth are alſo of the ſame: deno- 
mination. 

.« And having premiſed theſe things, let us now ex; 
emplifie the Rule in ſome queſtions, 


Queſtion I, 


| Fil 3 yards of cloth coſt 41i. what ſhall 21 yards 
coſt ? 

Ser the numbers in order as in the example. If 
3 yards coſt 4 /i, what 21 yards ? Here you ſee that 
the firſt number and the third number are both of 
one denomination, viz. both yards; and the ſecond 
number 1s of another denomination, namely pounds, 
wherefore the four:h number which is ſought. for, 
muſt be alſo pownds, therefore multiplying (accor- 
ding to the Rule before given) the ſecond number 
by the third, and dividing the Produ& by the firft, 
the quotient ſhall anſiver the queſtion, 

Firſt, 21 multiplied by 4, (which is the third 
number multiplied by the ſecond) produceth. 84, 
which divided by 3 the firſt number, the quotient 
1s 28 /;, and ſo much ſhall 21-yards coſt : for '2 818 
to 4,as 21 to 3, ſeeing each contains either 7 times. 


| And 


The Golden Rule, 
And the work will ttand thus, 


_ yards pounds yards 
If 3 coſt 4 what 21 


- 
X hs. .  —_— 
84 (28 34 
3F 


xQueſtion 2. 


If 4 wen eat 2 pecks of Corn in a week, bow many 
pecks ſhall ſerve 100 men ? 

Place your numbers as here you ſee, then multi- 
ply 100 by 2, (that is the third number by the ſe- 
cond, and the Produ& is 200, which divided 
by 4, the quotient is 50, for the number of pecks 


required, | | 


wen pecks men 
If 4 eat 2 what 100 
2 

209 ER 


22's (50 pecks 
XX 


Queſtion Jo 


If 20 ſheep coſt 13 pound 13 ſhillings 4 pence, 
what is that for every ſheep ? 


Turn 


, 42 The Golden Rule. * 
| Turn the ſhillings and pounds into Pence, thus, 


[2 ll, 
T 3 13 
I 2 240 
<2 — 
26 529Q 
I 3 3 6 
"KI 3120 
3120 | 
156 
4 
2280 
Multiply 12 5. by 12,the produdt is | ' x54 
And 13 /i. by 240 (becauſe 240 pence | 
make one poune) the produdt is 3120 
To which add the 44, 4 
Tt makes in all = - a 


Then the queſtion will be,If 20 ſheep coſt 3280 
pence, what ſhall one ſheep coſt ? 


ſhee ence 
If ne: xr what I ? 
X d. 
Yr d. 4(8 5. 
328 0(164 X64 (13 


XXX 0 


| 
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By the Rule before delivered, I ſhould multiply 
the ſecond number by the third,but in this example, 
the third number being x, it doth not multiply , I 
therefore divide 3250 the ſecond number, by 20 
the firſt namber,and the quotient 164,is the price of 
one ſheep in pence, which divided by 12,the quo- 
tient is 13 s. and 8 d. remaining, the price of eyery 
ſheep therefore 15 13 s. 84. 


Queſtion 4. 


How many 10 inch tiles will pave a flocr thas con- 
tains 16 ſquare yards? | 

Firſt remember there are 36 inches in one yard 
inlength ; which multiplied into 36, gives 1296, 
for the ſquare inches in one ſquare yard ; multiply 
1296 therefore by 16, thence comes-207 76, the 
ſumme of all the 16 yards in inches. PRE 

Secondly , ſeeing every tile is T0 inches in 
length, and 10 in bredth,, multiply 10 by 10, it 
produceth 100 for the ſquare inches in one tile , See 
the manner of work. 


54 The Golden Rule: 


36 I © 
39 I'9 


216 I 00 
IoS 
1296 

I 5 


7776 
I296 


20736 


Then by the Golden Rue. 


If 100 inches require 1 tile ; what ſhall 20736 
ixcbes require ? 


inches tile inches 
If 100 require 1 what 20736. 
| © 
©9297 | 36 (207 
XXX | ©0 


Here becauſe 1 doth neither multiply nor divide 

 - hath been ſeveral times intimated) I therefore 

ivide the third 20736, by the firſt 100, the quoti- 
ents 207, and 36 remaining. 

So it appears, that 207 1s too little, and 208 to0 
mich to do the Work : the juſt number being 
207;:;53 We ſhall not trouble the Reader with this 
tll he know ſomething of FraRjons, 

Queſtion 


The Golden Rale, "I: 


Qneſtion 5. 


If 100 /i. give 6 li. intereſt for a year, how much 
ſhall 759 li. give ? 

Multiply 750 by 6, theprodu&t is 4500, which 
divided by 100, the quotient is 45 /j, for the thing 
required, 


" "BI © hi. 
If r00 give 6,what 750 ? 
6 - 


45926 


| li. 
490 ©(45 
X,r ©©0 


Queſtion 6. 


If 750 li. give 45 1. intereſt for a year, what ſhall 
I0O li, pive ? = 
Multiply 45 by 100, the produ& is 4500, which 
divided by 750, the quotient 1s 6 /j, for the intereſt 
of 100 /j, for a year. 


The Golden Rule, 


WC li. hi. 
If 750 give 45,what 100 


100 | 3 
my .6 

nat 

lat 

#599 (6 Wa 
i {cd vr 


Many other queſtions might be added, bat the | 4 
Rule is ſo plain,that it needs them not ; and ſo ge- | Mt 
neral, that he which can reſolve one, may aſwel re- 
ſolve any other : And fer that reaſon, and becauſe 
in all the Rules which follow,this Rule will be con- 
ſantly made uſe of, I will ſay no more of it here. 


"0m m_—_—_—_—__, 


The Golden Rule Re- 
verſe. 


I I12 workmen ds any piece of work in 8 moneths * 


boy many workmen ſhall do the ſame in ? by 
moneths ? 


The Golden Rule, 97 
THE RULE, 


Multiply the firlt cerws by the ſerond ; and divide 
| the Produdt by the third, the quotient i the number 


'} defired. 
Fir 12 is not the firſt number, it be firſt 
named ; but the three numbers p in order, 


fand thus, 8, 12, 2, for the middle term muſt al- 
mayes be of the ſame denomination with that which 

Now multiply 12 by 8,the produdt is 96, which 
divided by 2, the quotient is 48,Fhich anſwers the 
queſtien, As in the exathple, 


woneths men woneths 
12 4 
8 


2)96 (47 
dei. * 


- 
I' 6 


I6 


For if 8 months require 12 men; then (a 
fourth part of 8) 2 moneths, ſhall require fout 
limes 12, thatis) 48 men; 

For here /eſs requires wore ; that is, /eſs rime, 
mre bands ; andherefore is ityrought by the Re- 
birſe Rule: 


H Queſtion 
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 Queftion 2. - 
- How many Ells of Tapeſtry will ſerve to bang « 


Rooms 3 yards high, 6 yards long ; and 5 yards broad} 
not regarding Doors, Windows or Chimney, butg wp 
if. there were noſuch. TY = 
Firſt, multiply.6 by 3, the produ& is 18, whid 
doubled (becauſe there are 2 fides called /engebs) 
36 yards for all.the length. | 
"Secondly (tor the ſame reaſon) multiply 3. 
twice 5, thatis.by 10, the product 1s 3o yards; 
all the bredth ; which added to 36,gives 66 yan 
equal to all the length and bredth in yards. _ 
But nov becauſe Ells, that 1s, F/ewiſh Ells (i 
ſuch meaſure are Hangings ſold by) is equal to ; 
quarters of a yard, that 1s, their Ell is to our Ya! 


—_— 


as 3 to4,* Say therefore, if 4 give 66, what 3? 7 
multiply 66 by 4, it produceth 264 ; then dividey 4, 
264 by 3, the quotient is, 88, Again,multiply 88 ſtr 


by 4, and divide the *produ&t (which is 352) by, 

the quotient is 117, and 1 remaining, to which tkÞy;q. 

diviſor 3 being applyed ; the number juſtly anſnerÞgye 

ne the queſtion 18 117 Ells, and one third part ofa 
II, To 


— _ —— 


Note 1. 1 

B:cauſe hee we had to..deal with things whidf \ 

had equal length and bredch, that, is ſquare; yard proc 

ang ſquare gig z, therefo:e one maltiplication ſs 2, 

div.fonwas.gotlufficient to proportion this ; butl} 7 

inflead of 5otking by 4 and 3, we had done it 4 froy 
< , het]; 


-— 
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ut 
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theit ſquares which'are 16 and g;it might have been 
performed atonce;/ thus;' multiply '66'by 16, the- 
produR is 105 6,which divided by gftlie quotient is 
1172, as before, but] began not wieh' this Way, for T 


ſuppoſed my Reader ighorant of ſquires. 


', Mort 2. 


It might alſo have:beeh done; by reducing all 


| the terms into quarters of: 2 yard at the firſt, and af- 


ter the number 1s found, reducing them again toells; 
but becauſe it is more proper towork thas,till frati- 
ons have deen taught : I leave that, and proceed to 
another queſtion, +4 ©) LEES BA. 


P | III 
' Queſtion, 3. = 


If t Cloſe won!d grazt'21 Horſes for 6 weeks ; 
then ( / poſing no waſte to be made) how many Hor- 
ſtrmmid'it feed" for 7 weeks ? SEHIHLFtES 
- Multiply 2T by 6, it'produceth 1 26,” which di- 
wed by 7, the quotient is 18, At thatrate thiere> 
bre it ould keep 1 8 Horſes.for 7 weeks, 


Queſtion 4. 


{f 1 Cloſe will feed T8 Horſes for 7 necks, bow 
lng ſhall it feed 63 Horſes ? 

Multiply (according to the rule) 18. by 7, the 
produt 15 126, which divided by 63, the quotient 
$2, therefore 2 weeks it ſhall keep them. 

The like way ſerves for Hay, Oates, or any other 


4 fronforefor Man or Beaſt ; which may be of uſe in 


H 2 Garri- 


100 The Golden Rule. 
Garriſons, andſach like caſes where {carcity ny 
be feared, to proportion either the wonrhes 0 th 
wats or meas t0the'mowbes. 21.0, 77 

| Beforel leave this Rate, (becauſe it comes ng 
fo mach in uſe and praRiiſe as the dire Rae dot 
and therefore may de more apt to be forgotten)] 
_ to exerciſe the Reader —_— Poway 
ollowing Qneftions, giving the Anſwers 0 

nd rs praQtice tothe /Reader to ogg 
imſelf, the better to fix ity the Rule in his mens 


ry. = 
2:22:41 52: ; ane ts - 


If 12 men will raiſe a Frame (in 10 day; i 
how wany dayes nould 8 men raiſe the ſame 
Here, becauſe the fewer men would require 

longer time, though the numbers be 12, 10, 8, 

ou. (hall (by obſerving, what hath been already 
vered in. this. Rule) find-the fourth b 
which is the number anſ{mecing the. 100) 
e 15, and:ſ@ Many men wilt. do the Work i 


dayes, - 
Queſtion 2. 


If 60 yards of Hangings of three quarters 
would hang a Room ; How many yards of bal 
Jard in breith. wowld fare to hang thi 
Room ? 


Anſwer, Ninety yards. 
Queſt. 3. 


if a bog being 12 inches in bredth ds a 
7 


— 


—_—_ 


6 
nd! 


Thi Goldetr Auld, 101 
12 inches in length to make « foot ſquare ; What 
nxmber of inches in length #ill make a foot ſquare» 
when the bredrh. of the board is 16: inches ? 

Anſwer 9 Inches, | 4) 


Queſtion 4. 


I the baſe or end of . any ſolid (a4 4 piece of Timber 
or Stone) being 144 inches, do require 12 inches 
in length of that piece ro maky « ſolid fort 3 What 
number of inches in length mill make 4 ſolid footy 
phen the [quare at the end is 216. Inobes f 

Anſwer, 8 inches. 

I will ſay no more of this Rule.z Neither will I 
treat of the Double Rule of Three, as a rale by it 
ſelf ; but come to the Kule of five nuwhbers, Which is 
an abridgment of the other. _ 


s. > _ 


The Golden Rule Com- 
pound of true Numbers. 


Queſtion 1, 


]* 4 bundred pound weight (that is 112 pound 
weight) carryed 120 wiles coſt 148. bow much 
ſpall three quarters of a bmidred (thatis $4 pound) 


oft, being carryed 40 miles ? 


H 3 —_ 


+192 


The Golden Rule, 


THE RULE. 
Multiply the three laft. numbers ene into anttly, 


(that 5) che third by the fourth, and that produft 
the fifth ; the laſt produtt ſhall be the Dividend, 


Again, 4u/tiply the two firlt numbers together, 
the prodatt ſhall be the Diviſor. Th Diviſion bei 
wade, the Quotient will be the namber of ſhilling 


defired. 


\\Example of the former Queſtion. 
.* . Fiſt, place yournumbers according to the teng 


of the queſtion thus, 


T2133 <'T30 

I 20 
2340 

þ # = BAEANATEDENN 


w_ _— 


I 3. O, 
C440; 


A 2 p \ : 


Your numbers being placed in order, reduceth 
24s. into pence, and it 45 168 4, then multipl 


— 


A ik } 


Ss li. mills. 
I'4 84 40 

I'2 

28 
_ 
16Fpepce' ; ..\'V 
672 113449)564490(4 
I4H12 53760 , 
40 2689 | 
564480 26880 


1 168 


—— 


7 he Goldet Rule. b (-- 


163 by $4, the produRt is 14112, which multipli- 
ed by 40 the later product, ut produceth 564480 
for the dividend. : >» . : | 

Then multiply 112 by 120, it prodaceth 1 3.440 
for the Diviſor. + --— - | 

Divide 5644809 by. 13440, the quotient, will 
be 42 pence ; wWhichis 3 5. 6 d. and anſwers the 
queſtion, | EY 

In this Rule, the fr number and four:h, alſo the 
ſecond and fifth ; and alfo the third and fxtb, are 
of like denomination and nature, 


Queſtion % 


If 10li. for 6 moneths yield 3 li. intereſt; what 
ſhall 625 li. yield for 36 moneths ? 

Place them thus, 100, 6, 3, 625, 36. 

Mulriply the three laſt, as before is ſheywed, the 
later produQt is 67500 fur the dividend ; And the 
2 firft multiplied make 600 the Diviſorsthen divide 
67500 by 600 (or 675 by6, which is all one ) 
the quotient will be 112 whole pounds; and 300 
(or 3.) remaining, which becauſe it is half the divi- 
ſor, ſignifies the half of a pound , that is to ſhil- 
lings. So the anſwer to the queſtion is 112 Jj. 
IO 5, 


H 4 bh 


li. wm.  #b ti. A 
100 6 3 625 36 


6 | 3 
600 x'875 
| "ub 36 

Xx 3 ro Es 
6)575(112 11250 
£565 $625 

| 67500 


Which might have been given in one denomins 
tiot, namely 2250 ſhillings,it before the wark the 
pounds had beea turned into ſhillings, þy multiply: 
ing them by 20, as bath been ſhewed before. 

But fiance moſt queſtions,except ſuch as are ftud- 
ed for the purpoſe, are apt to end in ſome frafting, 
I ſhall next treat of frations. 

' Onely firſt, having ſpoken of the double Ruled 
Three, this may let you know, that all queſtion 
which axe wrought at once by the compound Rule « 
Fiye : , may be done at twice by the ſingle Ruled 
Three ; and the doing of them ſo by two operation 
1s called, The Doable Rule. | | 
As in'our laſt queſtion, there are two things con- 
fiderable, the difference of money ; and the diffe- 
rence of me. | 

Firſt, for the money, 

Say, if 100 1. give 3 /j. What 625 {42 anſiet 
1855515 © i, OY 
' Secondly, for the time 


daſs 
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Say, if 6 mo. give 18,57 /j. what 36 wo. anſwer 

1124531 A 

But this will be better underſtood anon , and 
then the Reader may uſe that which he-likgs beſt. 


4 4 —_— N. WS; 


Of Fractions. 


He word Frafion fignifies a breaking Of 
breach of any intire thing into parts , 2 
when a number is broken ſo, the parts (which 

muſt needs be every one leſſe then the whole ; and 
the whole 18 accounted bur One or # nity) being leſſe 
then Unity, are called Fra&ions (that is fragments 
or pieces) of Unity. Now the Unite, or inrire 
number which is to be broken, maybe ahy thing, as 
one poand, in reſpe& of which, ſhillings, and pence 
& farthings are Prattions, or,one /Li/lingyin reſpeR 
of which, pence and Joretings are frations ; Or, ane 
peny, in reſpe& of which, farchings are Fraftions ; 

the like of weights and meaſures, or any other 
thing to be broken into parts. 

In Frafions, we ſhall treat firſt of Nymeration, 
then of Aſa/tiplication and Diviſion, then of Re- 
dafion ; and laſtly, of Addition and Subſtration. 

The reaſon of this Order will ſoon be ſeen, for 
Multiplication and Diviſion are here much eafier 
then Addition, &c, and therefore ought to be lear- 
nedbefore them, 


LE O— 


Nume- 


106 
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Numeration. 


Umeration is nothing elſe but the way of 
writing Fraftions ; and that this may be 
done, we muſt cbrififler thaf any Anite,ot 
Number repreſenting an U nite, may be broken into 
two parts equal , and then each of the parts is called 
one ſecond, Or ba/f; or it may be parted into tec 
equal parts, and then each part is called one third ; 
and tivo of them are called two thirds ; avd thelike 
may be underſtood if it were parted into 4,5 ,6,7,8, 
9, 20, 50, Or 100, or how many ſoever. 
Now to write theſe ; do thus, 


Cone half 1 £- 

one third 7 

| one fourth | - 

q 00e fifth L- 

Write < one fixth > Thus < 5; 
| one ſeventh 5 

| one eighth Y 

one ninth | Lt 


wi. 
*] 


[ak tenth , J 


In every one of theſe 10. Frafions, the Number 
below the line is called the Denominator, and it 
ſhews into how many parts the Xnite is broken, - 

The rumdber avove the line ſhews .how many of 


thoſe parts ar&t2ken, or contained in the Frattion, 
and 


Numeration, 107 © 


and is therefore called the N»merator : Soin the 
Fration4 : the Denominator 5 ſhews the Znite to 
be broken into 5 patts : and the Numerator 3 
kgnifies 3 of ſuch parts to be contained in the 
Fraftion ; Which FraRtion'thetetore'1s called rbree 
6b ed . 
gy here it is plain ; that, As the Numerator is 
in proportion to the Denominator* ſo is the Fractt- 
on to 1, or Unity, for 4 or 4: or any the like, is 
equal to 1. A 
And therefore all FraQtions are quotients of leſſer 
numbers divided by greater, as 5 fignifies 4 to be 
divided by'7, and as the dividend 4, is to the 
diviſor 7 : ſo is the quotient 5 to Unity. | 
And therefore this line of ſeparation Which 1s 
—_ _ the Dividend and Dijviſor, doth 
onifhe Diviſion. 
" aherto we have Foekes only of ſuch FraQtions 
a$ are leſs then 1 ,and thoſe are called Proper Fraftie 
ons : butthere are alſo 24, 34, 55, 64, and the like 
mixed Numbers ; which fo written fignifie :wo and 
an balf, 3 and 3 quarters, five and a ſeventh,6 and 
3 fifths. Theſe by multiplying the whole Numbers, 
by the Denominator, and to the product addingthe 
Numerators reſpeQtvely, are turned to $,*+5, '5, *3, 
Which are called /mproper Fra#ions, becauſe every 
one of them contains more then Unity. 
| Theſe, nevertheleſs may be multip/yed, divided, 
added, or ſubſtraed in the ſame way as are proper 
Fractions. And this ſhall ſerve for Nameration of 
'FraGions, | 4 


Mul- 


+ 1068 
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Multiplication, 
THE RULE. 


{[tiply all the Numerators together, the laf 

YA produtt ſhall be tbe Numerator of the pro- 

dutt required : Likeni/e multiply all the Denomung- 

rors cogerker the laſt produtt ſhall be the Denomune- 
tor of the product ſonght. 


Example 1. 


If3 be to be multiplyed by 5, Multiply the N+- 
merator 3 by the Namerator 4, the product is 02, 
for the Numerator of the new produ t. Alſo mul- 
tiplying the Denowinator 5 , by the Denowinator 9, 
they produce 45, for the Denowinator of the dcfi- 
red product, fo that produRt which was required, 


T2 
IS 77+ 


Example 2. 


If 5, 3,4.5, and ,} were to be multiplyed all to- 
eether, begin with the umerators, ſaying, once 3 
1s 3, and. 3 times 4 i$I2, and 12 times 5 1s 60, 
and 60 times 3 is 280, for the Nuwverator ; Then 
multiply thegDenowinators : ſaying, 2 times 418 h, 
and 8 times 5 is 40, and 4o times9 is 360, and 


360 times 11 is 3960, for the new ——— 


Multiplication, 09 
So that the produdt of all theſe is ,325, that is equal 
t0 x, a8 ſhall be ſeen hereafter 11 KedaZion. 

And thus it appears, that proper Frattioxs being 


lefle then One, are ſtill made leſsby, #fagiplying ; 
1K Which 1s 
red 1s plain, 


as here Pos mh, 18-29uen jeſyt 
the leaſt Mulyglyes 5 ary e igaſqn 
for ſeeing A1s/rip/ication is but the taking of a 
Number, a certain number of times, if that number 
of times be more then 1, then the Number to te 
taken is increaſed by being taken more. then gnce ; 
but if the Number of times be 7, it is not increaſed 
nor diminiſhed, but is till the ſame ; Laſtly, If 
that number of times be leſs then 1, as 3, the num- 
ber not being taken once, but half of once, produ- 
ceth a number lefle by balf; that is, the half of the 
number to be taken ; and the like xeaſon is of all 
others. % 


Example 3. 


' Multiply the mixt Numbers 33, 43, and 524 : 
Firſt,. (as hath been ſhewn already) turn them to 
improper fractions : thus, firſt, ſay, 2. times 3 i$ 
6, and11s7, Sothefirſtis }, Secondly,z-times 
4is12,and 11513: fo the Second is '3, Laſtly; 
4 times 5 is 20, and 3 18 23: ſo the laſt is *Z.Now 
the fractions to be multiplyed are 2, *4, and *4 
Firſt, for a new Numerator, ſay, 7 times't 3 wo91, 
and 91 times 23 15 20923, for a new Nymemitor. 

Then ſay, 2 times 3 i$6, and6 time 4 is 24. 
So the new Denominator is 24, | 

And the produ&t of all theſe fraQtions is **24,that 
is, if real divifion be made, 874. 


Diviſion. 


IIo 


Diviſior 
IViHION. 
Dir To divide one fraQtion by another, 1s 
| but the croſs multiplication of them ; that 
1s, the Namerator of the one, by the Denominatot 


of the other, and hereby the propartion 'of one 
fraRKion to another 1s ſeen, | 


Example 1. 
24  Divide4 byz, todoit, ſet 
- them thas : and multiply as 
the croſs leads; Saying, 3 times 
8 is 24, Which ſet over the 
C:oſs for a new Numerator, 
and 6 times 4 is alſo 24:which 
ſet under the Croſs for a new 


24 
Denominator ; ſothe quotient is 34, that is 1 which 
ſhews the FraCtions to be equal one to another. 


Examp/? 2. 

27 Divide} by 3. Firſt, ſet 
FF them thus: And ſay, 3 times 
4 , 91s 27, for a Numerator, and 
9g 5 times 41s 20, for the Deno- 
minator : ſo the quotient 1s 

5» and ſo many times is z, 

'* contained in },that is, as 27 1$ 

to 20, {0154} to 5,and ſ0154;tor, In 


20 


In Diviſon it is to be remembred, that the Ng- 
werator of the quetienz ever ariſeth of the Numera- 
tor of the Dividend ; And the Denominater of the 
qustient comes of the, Denominatgr of the Dividend, 


each being croſs I as gfor i dſl 
remenid#r"aly4yc$to fe TID end) onglieett 
jd f Qik gol s ode ey 
' If a FraQtion be to be divided by a whole num- 
ber, Multiply the iDenominator by that nuwgbergt 
product gives the new Denowinator,and the Nathe) 
rator remains the ſame. . So if-4 be divided by 9, 
ſay 9 times 4 18 36, So the quotient 18 57, 
Or if 4 were to be multiplyed by 9, the product 

(by multiplying the Numerator by 9,) will be 5 : 
that 15, 25. 


- we? jp 


Example 3, 


Divide %J* by 5, thus : 2.380; 
ſay 320 times 9.is 2-880,ftor 
a Numer«tor.s And 8 times 329 
45 is 360 for a Denomina- *$ 
tor.$0 the'quotient is *55540r 


ths 


360 


\ For *3* ig equal to-40,and 
4 equal to'5, but 40 contains 5 eight times. 

And ſo in the ſecond example, it may be proved, 
that-as 27 to 20,'ſo is 4 to 5. For firſt, multiply the 
two middlemoſt, then 20 times 4 is ©3,that is'12. 

| Secondly, multiply the firſt and laſt,and then' 27 
times 2 is *3* : that 1salſo 12, 

Wherefore by that Which. hath been ſaid in the 
Golden Rule, the four Numbers 27, 20, 4, $, are 
proportional. y we 
| Reduction 


Diwiſon. 14 + 
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ALLA ge 1... _ 


Reduction. 


REG OF FRACTIONS 


is threetold, 
I Toreduce one fration (Which is not al- 
ready in the leaft) zo @ leſſer Denowtination. - 

2 To reduce many frattions of divers denomine 
tions, to one denomination. . 

3 Toreduce any frattion from one dendminatid 
(as near as may be) r0,any other denomination def 
red. 

I, Por the firſt of theſe; To reduce aFraftion! to 
its /eaft terms; Divide botly the Numerater and tht 
Denominator by the greateſt Common - Diviſion that 
you canhink of ; the two Quotients _—_ 
reſpeAivelyin a fraRtion,that tation ſhall be equif 
to the former fra&tion, and in lefſer terms, 

So (in the 3 Example of Dizifon)to reduce *77; 
to 7, divide 2 890 by-360, the Quoriens is 8 : thei 
divide 360 by 360, the Quotient is 1, and the new 
fra&tion + 1s equal tothe former fraRtion *333, and in 
lefleterms, as you may ſee. But to find the greats 
eſt common diviſor, this is 


The Raile. 


| Divide the greater term by the leſſer (Imeanby 
terfns, 


| 


| 


Redugions I13 
terms, the Numerator and Denominator) and by the 
remainder (it any be) divide the diviſor, and if any 
thing ſtill remains, by that divide the laſt diviſor, 
continuing this courſe till nothing. remain greater 
then Uruty ; that diviſor which ue leaſt of all, is the 
greateſ} Common mealure of both terms, by abich 
both being divided, and the Quotients placed like 4 
Fraftion, that Fraftion [hall be equal to the former 
Fration, and in the leaſt terms, 


"5 Example. 


Reduce *7# to the leaſt rerms z firſt divide 148 
by 16, the quotient is 9, and 4--remains 2 again, 
divide 16 by 4, the ; cmmy 1s + 'ahd nothing 're- 
mains ; Wherefore taking 4, (the laſt diviſor) for 
the greateſt common diviſor, 'by it divide 148, the 
the quotient is.37,, and by it divide r6; the quotient 
54. Theſe two laſt quotients placed orderly-in 4 
Fraction, make 34, which is equal to-*{;,and inthe 
leaſt terms, for nonumber greater then x, will di- 
vide evenly both 37 and 4. | 

Other wayes there are of leflening Pra&tions, as 
lividing the terms (if they be. even Numbers) by 
2, andthe quotients (if even).again by 2, or elſe 
by 3, or any other Number that will "divide them 
doth evenly, thar 18, leave nothing remaining, 'but 
6 former Rule beitg general and eafie, ſhall ſerve 
tor all, 
| IT. Now ſecondly, To reduce many Denomina- 
tions zo one common Denominator. Let the Fracti- 
onsde 3, 4,2,7, 25, to be reduced all to one de- 


I THE 


nomination, 


THE RULE. 


Multiply all the Denominators together, and th 
laſt Produt# ſhall be the common Denominator to al 
the Frattion; Then multiply every particule 
Nwumerator into all the Denomunators except by 
en, and the laſt Produt ſhall be Numerator to th 
Frattion, 

Thus to reduce the forementioned FraQtion 
3s 2, *, 4 x5 10to one Denomination : Say, 3 
times 4 1s 8, and 8 times 5 18 40, and 4 tilts 
$is 320, and 320 times 10 is 3200, this laſt pi 
du&t 3200 ſhall be the common Denominen 
Then to get Numerators for everyone of thell 
As firſt, for the firſt , ſay 1 time 4 is 4, and4 
times 5 i$ 20, and 20 times 8 is 160, and 160 
- times 10 is 1600, For the firſt Naweration ; | 


the firſt Fraftion reduced is £22, Then forti 
ſecond NNumerator : Say, 3 times.2 is 6, and6 
times 5 is 30, and 3o times 8 is 240, and 24 
times 10is 2400, So the ſecond fration reduce) 
is 3*5. After the ſame manner may the oth 
three be reduced to 5532 for the third : 3525 : 
the fourth : and 5332 for the laſt , theſe are ſer- 
* rally equal to the other, the firſt to the firſt, &c, 
may be proved thus, | 

_ Letthe Unity be a pound Sterling, then 


Redufton, 


fs 


The & of it is 10 
and + is i5 

and 7 is 16 d. 

and 4 is I7 0 
and Tx is 18 

to d. 

In all : 76 6 


That is 3 whole Unites, and 16 z. 6d. ovet ; 
Turn 16 5.64. all to fix pences, it is 33, and be- 
cauſe 6 4. is the fortieth part of a pound , therefore 
all the FraRtions are equal to 344. 

Now add the new Fra&tions (which being all of 
onedenomination) may be added like whole Num- 
bers ; thus, 

1600 

2400 

2560 

2809 

2880 

In all I2240 
Which divided by the Dznominator 3200, the 


"| Potient is 3 3535. Now 352, reduced to *the 


kaſt termes, as hath bzen ſhewed how it may, yils 
de23, ſo the ſum of theſe alſo is 3 4, which 1s equal 
tothe ſum of the FraQions given to be reduced, and 
therefore they are equal in ſum, and might be thus 
proved equal ſeverally, that is, the firſt of them 


4 propounded, to the firſt reduced, Divide the Nu- 


nerator t 600 by the Numerator 1, the quotient is 
1600, Alſodivide the Denominator 3200, by 
I 2 the 


116 Redufion, 


the Denominator 2, the quotient is alſo 1600, an 
ſo may any of the reſt be proved equal by the equz- 


lity of quotients, But I leave it as-plain enough 


already. 

ITI. Thirdly, Any Fraction being given t 
change the denomunation ro any orher more requiſiy 
retaining ſtill (as near as may be) the ſame value. 


THE RULE. 


Multiply the Numerator given, by the Denoms 
nator required, and divide the product by rhe Den 
minator given ; the quotient ſhall be the Numerats 


requi red. 
: E x4mples 


Let the Fra&tion given be . of a pound Sterliny, 
what is that in the twentieth parts or ſhillings? Mi 


tiply 7 by 20, the produRt is 140, which dividedhy 
I 3, the quotient 1072, that is, 10 s, and 33 df 
ſhilling : which may be brought to pence thus,nul- 
tiply 10 by 12, product is 120, which divided If 
13, quotientis 9:3 d, And again, multiply 30 
4, the produ& is 12, which divided by 1 3,quotent 
3s 22 of a farthing, ſo ſeven thirteenths of a pound! 
$o 4. 94. and almoſt a farthing, 

But he which. is reſolved to have it in the (ml 
let coin, may do it at firſt work , for ſeeing a fi: 
thing is the 960 part of a pound,multiply 7 by 969 
they preduce 6720, whichdivided by 13, the qo 
tient is 516 farthings, and {3 of . Gnbag) thek 


farthings may be tarned to ſhillings,dividing by 4 
or to pence by 4, as in Reduction. 


Thi 
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Redufion. I17 


This Rule though it be brief and plain, is of 
nd ereatuſe in Arithmetick ; either for turning Natu- 
*f ral and ſurd Fractions into Decimals; or any other 


ff defired Denotnination, with ſuch facility and ſpeed 
as may be wiſhed, ” 

3 I'V, Frattion of Fraftions. 

E In reduRion of Fraftions, ſome .make another, 

| or more parts, as Frattions of Frattions for one : 
thatis, when there 15 a part of a Frattion, or a part 

| ofa part of a Fraion, &c, to be valued in $ne 

nl fraction. 

6 THE RULE. 

I, 


Multiply all the Numerators together, the laſt 
product /hall be the Numerator deſired : T hen mu!- 
tiply all the Denominators together, and this laſt 
produft ſhall be the Denominator ſought. 


E xample. 


| Let the Frattions of Frafions propounded, be 
5 Of 4 of 4, for ſo they are uſually written ; and: let 
the Numerators be multiplyed : faying,q times 3's 
12, and 12 times 1 1$-12, the Nuwmerator there» 
| fore required is 12 : then for the Denominator,ſty, 
' 5 times 41s 20, and 20 times 2 15 40, for the De+ 
nowinator required ; and 43 is equal to 4 of4 of 5: / 
0 * Proof. 
- Letthe Unite be 40 x. one fifth of 40 is 8, and 
therefore 4 is 32, of which one fourth is 8, and2 is 
24, of which one half is 12, and therefore 35 is the 
juſt ſum of all the Fractions, This needs no further 
exemplitying, | 


I 3 Addition, 


ITION. 

O add many Fractions into one ſum, confide 
whether they be all of one Denominationa 
divers ; if of one, Then add all the Num 
rators together into one ſumme, 'that ſumme is the 


new Numerator : and the Denowinator, in this caſ 
15 not altered. 


E x4ample. 


Let the Fractions to be added be 4, 4, £, 5, Add 
the Numerators : ſaying 2 and 4is6, and 5 111, 


and 11is 12. So the ſumme of them all is ';, tht} 


15 2 Unites. 

As, let the Unite be 20 5s. one fourth is 5 x, and 
218 105.and4is 20s, Which added to 10 x. 1830 
5. then is 25 s, which added to thirty ſhilling 
gives 55 5. Andlaſtly, 4s 5 s. which addedtd 
55 s. Makes 60 s, that is 3 times 20 ys. that is 3h 
or 3 Unites, | 

Bat if the Fragtiens to be added, be of divers de- 
nominations , as let them be 4. 4, 4, 7, then (by'tie 
RedoFion atore-going) they mult be turned all im 
one deominarion, and then they will be 45s, #7 
ie and 532, and maybe added like thoſe before: 
this, 

320 


> 5 = a2 


Subſtra8ion, 


In all . 1580, 
$9 the ſumme of all is $32, or 37:.that 18,3 +54, 
which if it be money, and the Unite x /, it is then 
3/.1,, and 10d. asMay be tryed thus : Firſt 3 of 
«pound, is 13 5. and 44, and 4 is 15 5. and is 
16s, Laſtly, $is 17 5. 6d. Theſe all added toge- 
ther, the ſumme is 3-/,1 s. 10d. 


. Subſtra&ion. 


N SUBSTRACTION of one Fraction 
from another, if they be both of one denomina- 
tion ; It is done by taking the Nawerator of one 
from the Numerator of the ather, the remain is the 
nev Numerator, and the Denominator the ſame as 
defore. 
| $0 if 3 be ſubſtraed from 3, the remain is, 5 the 
' like of all others. 
But if they be not of one Denomination, they 
muſt firſt be reduced to be ſo, then that which is 
ſad before is ſufficient. 


I 4 Concerning 
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Concerning the Golden 
Rule in Fractions. 


'T He Go/den Kule in Fraftions 1s the ſameasin 
&. ;vhole Numbets, I will give you, but ones 
ſtance. 7 wv" boo WY 17 \ dot 1-1 
It 5 of a yard of Tape coſt, zof a peuy, what ſhi 
one inch, that ts, Ts of 4 yard coſt ? 

Multiply the tecond by the third, the produ&is 
55> Which dividedby 4, th2 quotient is fx of 4 
peny, for the price of x7 of a yard. 


1 11 TOthermiſe, | 
Seeing 4 of a yard may be turned to 27 inches: 
Say, if 27 coſt 4, what I ? divide 3 by 27, it makes 
zz torthe anſwer ;. which is equal to 4+, and inthe 
leaſt terms, | ” 

And whereſoever . this may be done, to havethe 
fi:ſt and third Numbers Fra&ions of one denomins- 
tion,the beſt way is to work with their Numerators, 
not regarding their denominators at all : As, [f; 
coft *., nhat 3? Inſtead thereof write, 1f 2 coſt 4 
#hat 7 ? Multiply 4 by 7, it produceth *;, whid 
divided by 2, the quotient 1s *x, and that 1s the a 
ſver in the leaſt terms, 

And all this while it ſhould have been noted,that 
the FraQtions are ever written 1n a ſmaller figure 
then the whole Numbers. 

| | The 


\ 


$ 


o = MT n= es 4. 4 


THE RULE 


Practice. 


N the Go/den Rule, or Rule of Three Dire, 
I intimated that if the firſt of the three Pro- 
portional Numbers given were One, that then 
the Produ& of the ſecond 'and third numbers 
gives the fourth Proportional: Number ſought with- 
out uſing of any Diviſion ; —' Alſo, that if the ſe- 
cond or third of the Proportionals given were One, | 


 thenthere was noneed of Aſa/tiplication ; but di- 


viding the greater of them by the firſt, the Quotient 
ſhall be the four.n Proportional ſought for. 

And from hence is framed thisRule of Prattice, 
(dy ſome called the Merchants Rule) which al- 
wayes hath One, an ingredient in the Queſtion, 
and it 18 no Other but an Abridgement Or Compen- 
dium of the Rule of Three, when One 1s one of the 
three Proportionals given, 

And that ſuch Queſtions thar are to be reſolved 
by this Rule may be the more readily and eafily an- 
ſmered (Money commonly being one of the three 
Terms) 


122 Pragtce. 
Terms) it is expedient that he which intendeth tg 
make much uſe of this Rule ſhould have readily in 
his mind the Even or Aliquot parts of a Pound, of: 
Shilling,and of a Peny. And alſo to have in emo 
the ſeveral Prodatts of 12 (the number of Pence in 
one Shilling) multiplied into 2, 3, 4, 5,6, 7,8, g, 
Io, 11, and 12, All which are {et down in the 
three ſmal 7 ables following, which ought firſt per- 
feRly to be learned by heart, before farther Progreſs 
be made into this Rule, 


Sas as as ac Ml. 


TABLE I. The Aliquot or Even parts of 4 
Pound or 20 Shillings. 


fh.—d.) \ 

=D; One Twentieth + | 

2— © | One _ arr | 

2— 6 One Eighth 

3— 4 71s thed One Sith "7 > a Pound 

4—©O | One Fifth £ 020 5, 

F— © One Fourth 5 

6— 8 One third ; , 

10-0) {Qiechalf; 3 | 
| 


 Praflice, 


TABLE II. The Aliquot or Even parts 


TABLE 1II. | The ſeveral Pence in 4 
Shilling multiplied by 12, 


zl ſ 24 
3 36 
S{ - 
5| I | 
Pence muMplied by 5 $ 
4 | 12 produceth | be. 
9 | | 108 
10 I20 
I | 732 
he | C144 


T 
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) 

j 

of a Shilling. 

' 4 

| 4-9 & 

| i (4 OneTwelfit) 

| 1— | x One ___ 

. 2 —O1. + One Sixt nad 

| 3—of® the ; H One Fourth pofa Shulling, 
4—0 | 0 One Third | 
6— © C. = One Half 


For the working of the Ru/e of Praftice, when 
the Price given is the Equal parts of a Shilling, 


tus is 


HE 
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THE RULE." 


Knowing by your Table, what part E a Shillin 
it is, (whether x, x 7» I» &c.) divide jg v3 my 
pounded by it, and the Qu Quotient ſhall be te numb 


of —_— anſt meſing your Queſtion. 


| .. xamples 


At 64. the Onnce.,, what 7625 Oun:tes?. Sh 
Pence is (by your Table) + of a Shilling, wherefore 
take one half of 7625, and. it is 5812 £, and 1 te- 
maining, which: 1.1s 6 4, So that 7625 Ounces, wil 
coſt 3$12 5. 6 d. Which is reduced into Pounds, by 
cutting of the laſt figure towards the right handef 
3812, and taking the half of the other figures, which 
will be Pounds, and if one remain in taking of the 
half it is 10s, So the figure 2 being cut off } 
from 3812, the half of 381 15190 and I remaining, 
which is 190 /j. 1244. So the price of 7625 oun- 
ces will be 190 /j. 12 5. 6d. And ſo muſt you do 
for all others. As if the price be z take ;, if ; take 
3, as by the Examples following. 


(r) At 6 -__ the Qunce, what 7625 Ounces ? 
38112 64. 


I90 - 12 — 64, 


(2) At4d. the yard, what 3621 yards ? 
12017 
6Oli. 7x, Od. 


(3) 


T 


Praftce. I25 
(3) ATR d. the Gallon, what 989 Gallons ? 


. 2417 3d. 
1 BT 7 WE © 


6 
q (4( At 2 d. the Pound , what 2960 Pounds? 
3 7 11216 ' Bd. 


56 li. 6 xs. 8d. 


(5) At 1 d. 29 the Ell, what 9623 Ells? 
| 5 12012 10 d. 2 9. 
: 60/i.25.10 d. 2 9. 


(6) At I 4. the Ounce what 672 Ounces? 
- 516 
2 /i, I6 " 


Thus have you Examples when the price 1s ever 
parts of a Shilling,But when they are #neven parts of 
a Shilling,as 5 d. 7 d. or the like, then you muſt do 
the work at to or three Operations, though in the 
ſame manner, As Pence | 


dt. a 3. - $4 — mg, —_— }— of 


5 3 and 2 
: Hh , ang 3 
If the [ 3 4 
| Price be gf fakefor it JG ang ; 
IO 6 and 4 

'I1l 6 and 3 and 2 
Pence & i 


Examples 


Prafice, 


Examples of theſe mneven Parts of « 
Shilling. 


(1) At 54. theGallon, what 6254 Gallons ? 


31s 3d. 1563 64, 
+1524, ' 1942 44. 
5 260l5 104 


I30 /4, 5 So Iod, 


(2) At 7 d. the Ounce, what 9271 Ounces ? 


7184d. 3090 44, 
x18 3d. 2317 9d, 
7 54018 I 4. 


270 ll, 8, I 4 
(3) At 84. the Yard, what 7952 Yards # 


3i84d. 2650 $4, 
7184d. 2650 84. 
8 530lo 44, 


265 li. 15 4d. 


(4) 
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(4) At9 4. the Ell, what 3769 Ells 2 


21186 d, 1884 6 d. 
31s 3 d, 943 34. 
9 23216 9d. 


I42 Ji. 6s. 94d. 
(5) Atrod, the Dazen, what 625 Dazen 2 


— 


11864. 312 6 d. 
+18 44. 208 44d, - 
IO 5210 Iod, 


26 /i. Oz, 104d, 


(6) At 11 4. the Pound, what 6952 Pound > 


C——— 


3is6d. 3476 

31834. 1738 

$182 d, II58 84, 
II 63712 : $84. 


318/i. 12 ;. $4, 


(7) At 12 4, or 1 5. the Ounce,what 9871 Oun, 
z7 Of 20 5. therefore 5 98712 is 


4931. 25, 


If the Price of the Commodity is in Farthings, 
or Half pence, bring the Sum into Pence, and work 
28 in the preceding Queſtions, and according to the 
following Examples 

(1) 


128  Praflice, 
(1) At x 9. the Pound, what 6392 Pound 2 


F I598 
EL 1313 24, 


6 /t. IJ 5, 2 (, 
* (2) At 24. the Ell, what 3625 Ells ? 


IS12 2 4 
I5l! 
7 i. 11 s. Od.24 


TT 


(3) At 3 4. the*Ounce, what 7321 Ounces? 


—— — 


7 3660 34. 
T2 305 
5 ers * 64, 
4517 
22 18.17 5-6 d.34, 


This 18 the manner of working for the even part 
of a Peny, but if they be uneven parts; Astwo pence 
3 farthings, five pence 1 farthing or the like, wk 
firſt for the even parts of a Shilling, and then for th 


farthings, which added the work is done. As inthe. | - 


Examples. 


(1) At 34.3 9- the Ell, what 817 Ells > 


7 204 3 q- 
{ ? F 124 | 
2515 
: "I 241.155.0d. 34.5 


nb andre fends 


n 1189 8 

. Again |. 1189 8 
[ 148 ez 
"25218. . ot 


126.1j. $5. 04... 


For the even parts.of a Pexnd, you muſt take the 
parts as you find them expreſſed 1 in the Table as for 
I0's, the: x» for 5 the x, for 45. thez; a8 in Ex- 
ample 42.4 

(1)At2 f, 6 d. the Ell, what 6294 Ells > 

by | 786 lt I 5 , 


| (2) At 4 5. the Rear what 735 Reams? 
w (15-8 - 147 be | 


.:1f,(in this Rale) at any time the Queſtion con- 
ffts of the parts of. an Ell, Yard, Pownd, Ounce, 
Croſſe, or the like ; you muſt deal with the whole 
Eil:,Yards, Onncez, &c. firſt; and afterwards add 
the __ of the + 7 4,0r what other part ſoever it be. 

thas much h. Ni ſaffice for this Rule of "oo 
K The 
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The Rule of Fellowſhip. | 


T Hit-Rule is tfeful for 2erchants, and all ſack 
| as Trade in Companies, with a Joynt ſock, 

and ninſt (he a piopottional part ef the gains," o 

loſs ; every onEatTording to his ſtock which he laid 

m. f '© $ ; - 

"The Rule istvid-fold, with #944/ time ; orwith 


F 


unequal ime... 
 Thatwhich1swith equa/ time, 15 commonly cal- 
ted, The Rule GDP without time. 

- Of this we will firſt ſpeak. 


” % 


gain, dr Tofſe. I 4 44211 gin dt Jo 
dd \ ExampleT. 


So us each mans particular ſtock, to bis part of ht 


T n0Pittchaſtrs A.and B7 buy 700 1. 4.ut 
Land for ever, (when money is ac 8, per cent,) fir 
14000 |, of abich A. paid 80001. and B. 6000l, 
after 5 years (money being: fallen'td's per Cem.) 
they JÞllis for ' 1 8706 1, fo there us gained 4700) 
hos tmuch'of this ont A. have ? 
ho 20:19 1554 De Miſt far:A.l>:-v 4 
2. Say; if 14000 fain 4700, What Ba0o ? anſe 
2685 LL TT | The 
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Then for Þ, 
- If 14000 gain 4700 , i what 6000? anſwer 
2014 4222;, As bythe following operation doth 
appear,  GOOp Ls 11+ | 


h l. l 

h 5: c Egan gnn e700, Ge, 

0 kw 

id 14006) 3760000 0(262g5 13225, 


th | -——— _—_ 
2 Booo 
[- 96000 


$4000 
I 20000 


// 212 06 87 
$0689" 
*% £219 v 


ay = 7 'IT3 W*2g 


WM . 


2, T6006 F 
I 0 00 0 remainder; 


I33 The -Rule of Pellowſhip, 


{TI) For B. 
FA fl. 


beos. 
If 14000 gain 4700, what 6000 . 
"54 &} 


4090 


I 4000)282 000502 01:4 575 


— — 


DL ——— — 


tr) 052 $0ad9 £ 
' *20000 


——_—_ſ_— 


T4000 
62000 
| 5 6000 

2 © 4000 remainder, 


Here note, ;:That this Work might have been 
much abrevzzred, 4f from each of the three numbers 
you had cutoff wyo Cyphers towards the right hand, 
as hath been, formerly (hewed in the Compendiums 
ot Aaltiplication.and Diviſion. 

Now for the proof hereof, 


If you add 2685 775” | 


which is the ſum that A. gained ; 
To 2014S. 
The ſum which B.gamned; the ſum of them 1s 4700. 

Which is equal to the total gain. 

And according to the proportion of theſe two 
Nambers : that is, as $to 6, or 4t0 3. So tie 
ought to have parted the yearly Rent alſo, all the 
time they received it : that is, A. ought to have 
4©© /, yearly . and B. zoo ;,  E xamplt 


4} 
It 


w»% Tz > & Cas — 
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E xample 2, 


A. B. and C. joyn their money: 20 make « ſock of 
25030 |, of #hich A. laid in 100001, B, 8000 |[, 
and C.p#t in TOOO I. with thu( after vertain time in 
trading) they gained 7 500 l.how muſt thifhe parted: 

4 | T5” 


Firſt for A. 


—_ 


Say, if 25000 gain 7500, what 100cd ? 

Oc ſhorter, 3f 25 get 74, what 10? Multiply 74. 
by 10, it p:oduceth 75 , which divided by 25, the 
quotient 83; thatis, (reſtoring the three Cyphers) 
3000 /, for A. 


"Then for B, _ 


Say, if 25000 gain 9500, what 8000 ? 

Oc ſhorter, if 250 get 75, what 80 ? 

Multiply and divide as the Gotden Rule requires, 
and tothe quotient reſtore the two Cyphers, then it 
will be 2400 /, for B. 


Laſtly, for C. 


Say, if 250 give 75, what 70? anſiver 21, to 
which ln the two Cyphers, it makes 2100 for C. 
And theſe three 3000, 2400, and 2100, being 


added together, make 75 009. And have that pro- 
portion as the particular ſtocks had : and theretore 
the Work is right, - - - - 


(1) For 
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(1) for A. + 


. If 25 gain 2, what I9 ;, 


I50 + 


zF 


—_—_— 


79 (3 3090/, 


for A, 


250) 6000(24 


(IT) for B. 
If 24080 gain 75, what = ? | 


——_ 


5©OO 
1000 


I g—n—— 


T1000 


2400 for, 


M.A 


Fellowſhip with time, 
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—_. 


If 250 gai 75, what 7Þ? -- _ 
JHIY pF 241) Irs L 1? ! 


25 d)!5250 (2 


m_—__—_— , 7 
5g0' # . 7. 65-5. a. 
1-45 050 
— 

250 -- 

2100 for C, 7 


laſs were abated, _.. Sp 
. Ex apple 3». IS . 
A. Þ, and C. with a joynt fkock of 25000 [. pain 
7500 : of which A. gets 3000, B. 2400, C.,2100; 


'n24t nas their ſtocks 


Thisis but the Converſe of the former therefore 
ſay, if 5700 require 25000, what dath 3000. re- 
quire ? Io00o for A,and ſo work for the other tg. 

Many examples are of little uſe (except ta loa1 


the Readers memory), where the: Rule is. 0 ſhort 


and plain , I will therefore add no more to this. part 
o the Rule, but immediately-come..to the Rule of 


K 4 The 
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The Rule of F ellowſhip 
with time. 


His Rule is te-be uſed when the times of the 
continuance of the particular ſtocks are une. 
qual,and differ ; ſo that here the difference of time, 
and alſo the difference of ftock being both to be 
conkidered ; it can be done no better way then by 
taking the Poxer of: them both to be the particular 
Rock z.,and all thoſe Poxers added, to be the whole 
Nock, that which I call the Power 45 the product of 
the money of. every one multiplyed by his time, 

And.then 

THE KALE. 


As the ſumme of thoſe Produtts, ts to the while 


gain ; ſo weach particular produth, to its part of the 


$48: YE 
"Queſtion 1, 


7 br:e Merchants 4. B. C. make a flick 
T&OOO |, of which A. layes in 4000 fir 3 moneths, 
B. 30001, f.r 6 moneths; and"'C.” 3000 l. fur 8 
moneths, with this they pain 2600 1. what '1s each 
mans ſharey _ © . . 

Firſt, for A.multiply 4600 by 3,it makes 1 2000, 
et:that be accounted his particular ſtock, 

Secondly, torB: multiply 3000 by &, it makes 
I $000, his derticnlarSaack Gena 


f |  Lafth, 
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Laſtly, for C. multiply 3voo by 8, it produceth 
24900, for his ſtock,add theſe,they make 5.4000 /, 
for the general ſtock ; then ſay,.' > 
For A. 34689" 

If 54000 give 2000, what' 12000? anſwer, 


666 335550 | 


Then for B. 
If 54000 give ,2000, what 18000 ? anſwer, 
Lafily, for C. | 
If 54000 give 2000, What 24000? anſwer, 
$88 43ers, 


The three Fractions may be reduced (by dividing 
each Numerator, and Denominator by 6000) and 
then the three ſhares will be-444 5, 6665, and 
$88 3, which altogether make-2000, as they ought, 


QueFHion 2, 


Three Farmers, A. B, and C. lay out 1000 |. to 
ſtock their groands ith Cattel, of which A. put in 
200. for 6 ye:7s ; B. had 30Ol. going for 4 years; 
and C,500 |. for 2 years ; at theend (by wnſea- 
ſonable times) there. was luſt '200 |. which made the 
remain of their ſtock, but 8001. whar had each man 
left ? | | 
Multiply 200 by 6, it gives 1200 ; Likewiſe, 
300 by 4, it gives 1200.Laftly,5 oo by 2,the pro- 
daRt is 100c;alt theſe are 3400 for the joyneſock, 

| -. ThenfifttorA, —__ 

Say, if 3400 looſe 200, What 1200-2 ,anſer, 
7037s tur A, to which B, is equal, becauſe the 
power of his ſock js ſo, 

There- 
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56: Therefore for C, | 


Sa : if 3400 loſe 200, what 10003 anſwer, 


58 37-2, Sothe 3 ſhares are 70 55,70'3532404 28 22, 
equal to 200, k 
.  - Now betauſe A.put in 2004, and laſt-70 32; ſub. 
tra the loſs from the ſtock, remains 129 34. 
And ſo doing for B,: his remain will be 28945, 
And for C, his remain 1s 4414;. Now theſe 
three remains, 12937, 22934, and 441531 Make up 
$00 /. which was the whole remain, 


Qweſt. J. 


 Acrenttacloſe for a year, topay 80 I, be puts 

Into it-208 ſheep-7 2 moneths after B. puts 40 ſhery 
in, und 5 moneths after that C. puts in 109 ſheep; 
how much muſt every one pay of the rent ? 


Multiply 200 by 12, it produceth 2400 


And 40 by 10, produceth ' 400 
Laſtly, 100 by 5, (which is C. time) produceth 
"is 500 
In all - 3300 
55 | ; > Then for A. 
It $300 pay 80, what 2400? anſiver, 553%, 
| Then for B. m— 
If 3300 pay Bo, what-4o0 ? anſwer,94432. 
ON | 'for C. 


If 3300-pay 8e, what $02 ? anſwer;g9 $55. 1. 1.) 
The whole numbers/ make 79, and the broken 
numbers make 1, In all 80. * | 


Note. 


= TT. 


—  ; 


a @ As au_[_c 


»” 
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NWote. 


Whereas, hithezi ve. conſidered onel 
difterence of :ive 5 ddy5 May be noted, rc 
there may be difference of other kinds, as perſons or 


place ; bne. whatſoever: they are, the powet of jull 


1s found like theſe by multiplication ;- and are tobe 
wrought like theſe, with ſo many Uſes of the Go/den 
Rule,as the queſtion requires. I will therefore add 
but one queſtion more; which is this.'-. ©." 


Queſt 4+ 


One leaves 4 Legary of 900 |, among fonr Kins- 
fills, 4.B.C.D; ſo as B, may' have twice as 
much as A,and C. thrice as much as-B and. D- as 
_ and half as much a; C ; what is-evary ona to 

ave 2? UT NY YY 
if A.ber, B.is2, C,6,and D.9,add theſe 
Numbers: 1, 2,6,9, together, they pirve 12, then 
ſay, If 1 8require goo, what 1 ? Anſwer is 50. $0 
A,1stohave 50 /, B.roo }. C.300 }, and D.450 /. 
which are their juſt parts and altogether are equal 
to 900), and the work right. bs 
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Barter. 


""O Barter, 15 to exchange one Commodity fot 
'& another,. the nature whereof will beſt appex 
by the refolvingof ſome Queſtions. 
; if +ſtion 1, | 
Two Merchants Barter, One bath $ wear at 4 |. the 
C. ready money, but in Barter be will have 4. 
13$. 4d. Theotrer bath French Wine at 13 |, 
the Hogſlead ready money ; at mbat price muſt ke 
rate his Wine to' equalize the others” advance of 
his Sngar in Barter ! | 
Say, by the Rule of Three dire&. 
Tf 4 /. in Barter require 13 5s. 4 d. advance, what 
ſhall 1 3 /. in Barter require ? 


$i bh: 0. 
If 4-——13—4 wbat 13? 
» AS | | 
- , 
13 
I 6 © XY d. 
©. (x4 (4 
m-_ 288% (5.28 (413 
48 © ARA(AXZ 
I 6 © p 
—_ — Wn: 
208 © Anſwer 2o——J—=4 


Queſtion 


Barter, | I41 


Queſt: 2. 


Tro Barter,ont bath 3 C, 4 of Ginger at -13 d. 4 per 
pound. The other hath Sugar at 1509. + per 
pound, | Hon much Sugar muſt be delivered for 
the 3 C. 5 of Ginger 7 (+ | 

Firſt, By the Rule: of-FThree (or Praftice) find 
what the 3 C. 3 of Ginger comestoat 13 d: 4 per 
und, which will be found to be 22),  . For - 

If x 1. coſt 13 d. 4, what 3 C. + coſt? 
Anſwer,22 /. 1 5, 
Secondly, -Say, If 15 d. 5 buy 1 /. of Sugar, what 
ſhall 22 /. 1 5. buy ? 
Anſwer, 347 z7- 


Queſtion 3, 


Two Barter, : One hath Tobacco "at 1 4 d.cper. pound, 
which he will Barter for Sugar at TO d. per 1. how 
much. Tobacco maſt be given for $900 |. of Su- 

ar ?* word | z 
Fir, the 8900 /. of Sugar at 10d. per pound 
comes to 370 /, 16 5. 8d. 
Then,If 14 4. buy I 7. of Tobacco,what number 
of potinds will 370 /.16 5. 84. buy ? 
Anſver, 6357 pound, and-'ſo many pounds of 
Tobaceoat 14 d. muſt be given for 8900'pound of 


W977 at r0'd, 
Reſt. 4.. 


Tm) Barter, One bath broad Cloth at 15 5. the yard 
read y m2ny of or which in Barter be nill bave 15 5. 


3d. 


« 
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3 d.——T he other bath: Wool! at 2 $. 10d. pe 
pound ready money ? - what price muff bis Woull it 
ſet at in Barter to equaliſe the advance which hy 
puts upon bis Cloth. - _ .) 
. Say by the:Rule of Thtee dire. - 
If 1 5 g.ready.money require I 5.3 d.it Barter, whit 
ſhall 2 5. 10 d. ready money require ?' 
| AnſWet, 2d.—3 9. 5+ = 
So that he muſt rate his Wooll at 3 5. 39.3 df 1 
farthing per pound. OS 


- 
— -. Or ——. _ — OO n—— - A... 


”O—__ —_ — ———— 
—— 


OF * 


INTEREST 
Simple and Compound, 


N the Appendix to the Second Part of this Book, 
I have T ables of Compound Intereſt, Rebate 01 
Diſcount of Money, Purchaſe of Leaſes and An 
neities, whoſe Conſtruttions and 4 ſes axe there Ex 
emplified by the Reſolving of .Qaeſtions ſatable to 
each Table, as by baving recourſe thither willap- 
ear, . But for that Tab/es may not alwaies bet 
and, I thought it convenient hece to ſhe, how to 
reſolve Queſtions both in Sinzp/e and Compound In- 
tereſt, by which Tables of that nature may be Ca/- 
\c#/ated, Were there not enough already extant. 


Queſtion 


Barter. wg: * 


Queſtion T, 


1f 100h in 12 woneths gain 6 1, what ſhall 645 1 

gain in 3 years or 36 moneths ? 
The Propottion: 1s, | © if: id 
As100 1,496 {ina year. ba 301 
S0 18 62 5 /. to112 /, IOs. ayer... : 

. Wherefore oy 625 /.by 6, and dinide the 
Produ-by 100, by cutting, off two figures, the 
Quotient will be 37 52, that is, 37 1.10 s, and 
this being multiplyed by 3, giveth 112 /. 105. as 
by the Wokk __ 


l. 
= 6 625 
2 6 
4-1-:. Z7]}5O d 
AM &f ] -3-—-—- - 
--312—10 I 12]5 © 
| Queſtion 2. 


If 1001, . I2 moneths gain 6 |, what will 236 l. 
Tos, 5.d. AC in16 moneths ? 
The Proportion. 
As 100Y. is20 6 / in a year, 
$018236/.1O.5.5 d. to —"y 5.94. 3 9. in a year. 
l d. 
+ 4 . Multi AAS—LG0PE by 6, 
The » Mott 1419—-2—6, p | 
_ divide by '100, which is. done by curing off 
{I've 
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to figures of the Integer, leaving 14 /. on the left 
hand of the line. The-figures on the right hand mul- 
tiplyed by 2c, and the figures (or remains) again 
by 255 and laſtly by'q, ſhall in all -give 14 1. 3 ,, 
9d. 39. = 

Which divide by 3, and add that third part to 
14.3 5.94.3 q. theſum will be18/.18 5.5 d, 04, 
as by the york appeateth, 


l. le $61 d 
100——6 + 236—I0=F 
6 
þ. 14þ19—2=—6 
20 
'* 3&1 | AC — 
2 4FP ZX S. 3182 
t. s, d. q.” |. $5.4. 9. I2 
X74—3—9=3 |. 4-14.7.1 — —— 
—_ d.. $2170 
# 2373 3 © 9 @8]2 
| , 
4 
| 4. :L5o 
l Js d. Q» 
In ayeart ne jg —=-3 


In 3 of a yeat 4—14—J-—-T 
In 16 moneths 18—18—-5— oo ' 

By this manner of Work, 7f 417.1. it s. 8d. 

be pat ont at Intereſt for 2 years at 61, per Cent. it 

will amount unto (1 mean the Interiſt) 501. 25.24. 

Ar by the Fork appears. li 


Ii 


te) 


Barter: I45 


lis {1. lts $, d» 
100 6 a7 | 82 o8 
6 
25l05 10 09 
& 120 
Inoge year 25 ©T1 Ol Ilio 
| 2 [12 
Intyo years5© Oz 02 1120 
| 26 
I80 


Thus theſe Queſtions are wrought by the Single 
Rule of Three ; But they may be otherwiſe wrought 
by the Golden Rule Compound of 5 Numbers, Of 
which in that Rule you have an Example. 


_ Of Compound Intereſt. 


It may be wrought in the ſame manner that S;ze- 
pe Intereſt was, only add the increaſe every year 
481t riſeth, to the Sum of the year before going, ſo 
contiruing this courſe, till you have gone through 
the Numbers of years required. 


Queſtion. 


What will 500 li. amount unto, if it be forborn 4 
Nears, after the rate of 6 per Cent. Compound 7n- 
tereſt, L Furſt 


Barter, 


. Fuſt Work, 
li. | li, hi 
00 6 500 
6 
li, 3oloo 
Firſt year 3O /j. 


Add this 3o /i. found at this firſt work to the 
500 /i.1t makes 5 3O /i. then for the 


. Second Work. 
li. 7 li, 
100 6 530 
6 
li, 3118 
Secont year 3I /i. 
Which add to 530 /i. it makes 561 /. 
Third Work. 
li, (i. 
100 6 561 
6 
li. 33169 
Third year 33 /i. 


Which add to 561 /i. it makes 594 /i. 


—_— 


SS A A >. 
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Fourth Work. 


li. li. lis 
100 6 594 
6 

| ] li. 3516 
For the fourth year 35 3. oY 


The four Prodats of theſe four 21n/tiplications. 
being added together (having reſpect to the figures 
cut off,) do make 1 31 /j, which added to the Prin- 
cipal] makes 631 lj, 55, and ſo much doth the: Prin- 
cipal and Intereſt amount unto, being forborn four 
years, As here may be ſeen. 


The Principal $00 | 


1 Product 30| oo 
2 Product 31] 80 
3 ProduRt 33 4 66 


4 Product 


x48 Barter, 

| And obſerving this wethod, you may reſolve any 
Queſtion for any Number of Jearss and tor any Rate 
of Intereſt, and by this Rule 15 the firſt Table in the 
Appendix of the ſecond part of this Book made, 
And here it will not be improper to add two of thoſe 
Tables in that Apinile (wich are there in Deci- 
mal Numbers ) reduced into Po#nds , Shilling, 
Pence, and F arthings. 

The One Shewing what any Sum of Money far- 
born, and number of years under 31, will amonnt 0 
be increaſed unto. 

The other ſhewing the preſent worth of any Al- 
nuity, Rent, or Portion, for any number of years i 
cre nnder 31. S 


Ne 


Barter: I49 


= 


—= 

a 
_ 
La} 
N 


He D | 


O © cow & 


— 


SYS) OE PER 
»» ww _-f OO © oo QAlmngph ww w w 


I, TABLE: The "rn Table, SbtFing 
he 3 d. g. | " wharany Sum of miney 
j A 2 : beihg forborn any num- 
EST 2 ber of years (under 31) 
2 9 3 will be augmented unto, 
I 3 a. accolnting Intereſt bs 
7 TT i. on Intereſt at 6 per 
: r 4 —_— Centaper Annum, 
, - ” . The Uſe of the 
Table 
"0 09 3 , 
5 2X Jak: 
= Queſtion I, 
= FTHEF | OY 
£2: 3 We If 324li.be forborn for 
- LF 9 the term of rs years, how 
3. * heruch will-it be increaſed 
25 L n 6 unto ? arconnting 6 l1.per 
2. 10, 9 2 [|Cent,C opound Intereſt. 
; 2» 2 Look m_ a tor 
17 T © [|r8 years and right againſt 
20 © hewy ſhall find 2 /i. 17 5. 
2 4.32 3_j1d, And much will 
} 7 11 3 [1 /j, or 20 s. be increaſed 
3 12 © 3 ſuntoin 18 years. 
TS 6 2 3 | 
S 82 3 
& © 30 © 
3 
2 
7 
2 
T. 
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- "Then ſay by the Rule of Three 
If x /i.give $0.17 5. 1d.,what will 324/i.gife? 
20 


60 | 
 Sothat 324i, being forborn 18 years will be 
increaſed unto 924 1, 15 ;. Oueſtin 


Barter. : = 
weſtion 2. 
i $361k. I58, 6d. be forborn-20 years,” to what 


vill it amount « 
Againſt 20 years inthe Table is 3'/i. 4 5. 1 4.3 g- 


Wherefore work DJ the Rule of Three as follow- 


eth. 
lls lts Sos Fl q* H. Jo d. 


DO ——4-1_.93_- 42. iy" -8 


wn—_ 20 5, ; 20 
240 | —— 
64 | | 2735 So 
I2 | 'I'2 
_ | 5476 
64 | | 2735 ; 
—mm_— X — 
769 d. 32826 d.' 
4 SD IBED . > 
3079 qi 395434 © 
——— 
984780 
IOIO7I254 
FLYX | q AXXd. 


29237 (! x }.X G 3 zg84(6 T7 
roars 7x2l5 4(4z5x 3X (xa 529 2(87713 
FARRAR AKAANK X2222 
ZXNEXN XXX 4<38,13 
438/li, 135% Gd, 34. 
So much will 1 36 1i.15 5. 6. bejncreaſed toin 


L 4 | The 


Barter. 


9 9 Re "ao-01" 


vv Ou IULs 
i my Wy Wy * 


n 
| 


(TheSecondTable,Shey. 
* - ing what any Ahnhity 
Rent, or Penſion, b4- 
' thg forborn any inin- 
| bet of years iindey 31, 
| redating oy diſcount- 
1g; yearly, after-thy 
* rate of 6 per Cent, 
Componnd [ntertft i; 
_— wry +. 
ney). 


The Ufe of the 
Table. 


Queftorrr, 


What is \-a Leaſe of 


+ &8'Q QA jw - O © © 


{\O w 


| 


oO  WOucundce wl[ Ow » Ow 


4 


uw =» ofwoo ow 


An 


at hy 


ano aommnug ow 


| 


vw» w'nHn GB wo Oo w 


by ' 


25 1, per Annu p4- 
able yearly, and to conti- 
nue 21 years, worth in 
preſent Money ? 

Look in the Table for 
21 years, and againſt it 
you ſhall find 11 Ji. 15 5 
3 d. x g.Then ay by the 
Golden Ralt. 


2 


Bartey. 


If 1 }j, be worth 11 Ji. 15 5. 34. I 9 what 25 Ji. 
20 


235 Shillivgs 
12 | 


473 


35 


— — — 


2823 Pence. 


4 


11292 Farthings. 
25 


56460 


22584 


282300 


# X 


z29x(3 4. 


XXX 


294 li. | 
And ſo much is 25 /j. a year Worth in ready Mo- 


ney tocontinue 21 years. 


282z99 (7575 (5881 
44444 X2222 (294 


I f, 


I 5s, 


3d. 


3 d. 


453 


154 Barter. 
Queſtion 2. 


What is an Annuity of 75 li. year to, continue 
= years, and to be paid yearly, worth in ready Mor 


"Again 3o years in the Table you find 13 j;, 
T5 5 
Then Who the Rule of Three, ſay, 

If 11. I3/i, ..15s, 3d. 24 


20 


275 þ. 


I2 


990900 


 _.  * 


The Rule of Alligation. IS5 


| z#x:<& -* IN 
X ZLX2 Xxy4(9 : 
g99g99 (24772y (106413 | 


44444% XZIXXZX 1032-5. 
XXX x 


lis 46 _— 
1033——3——9—And ſo much is 15./za year 
for 30 years worth in preſent money. 


The Rule of Alligation, 


His hath its name from bindings tying, Or ani- 
ting many particulars in one Aſafſe or Sum, 
the nature of it will be underſtood in working ſome 


Queſtions or Examples. 


Queſtion T. 


A Corn Maſter would mix 4 ſorts of grain toge- 
ther viz, tyheat at 4's. the buſhel, Wheat at 4 $.6d, 
the buſhel ; Rie at 3 $. the buſhel,and Barlty at 25. 
8 d. the buſhel ; ſo as to make 15 quarters ig all, to 
be ſold at 3s. 6d. the. buſhel ; How wych muſt be 
take of each? 


Place 


The Rule of Alligation, 


4: '5 
I 
TS 


Place them as in the 
Margin, fo as a greatg 
| and lefler may (till be 
3 together, as 4;,wvith 2! 
and 4 with 3,and place 
| the price required by it 
| felf towards the {«h 

25 hand,as here you ſee 3: 
then ina ſeperated Column, note the difference be. 
tween the price of a buſhel of every one particulx 
given; and a buſhel of that required, as the diffe. 
refice betwixt 4+ and 35 is 1 which maſt not be pla. 
ced ___ 4%, but againſt that number linked with 
45, that is, againſt 2 2, and ſo miſt all the diffe- 
fences be ordered, asis eafie to be ſeen in the Mtr- 
Fine - then 


i _ vw] = 


2 
% 


THE RULE. 


Aſultiply the whole Maſſe to be made, by any par- 
ticular difference ; and divide the produtt by the 
ſuns of a!l the differences, the quotient [hall Lt the 
juſt quantity of that particular- kind , whoſe price 
ſftandeth againſt the difference you wrought with, 


E xawble. 


Ent turn the quarters into buſhels, by ſaying, 8 
times 15 is 120, then for the quantity of the firſt 
ſort at 45: multiply 120 by 5, the produd is 100, 
which divided by 25, the quotient is 35 ;5 buſhels 
of thit ſort at 4 5. 6 4. and working ſo for every Fo 

c 


Eon dE AS. 1 
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At41.6d. 
At 4 5 

At 35. 6d. 
At2s. 8d. 


In all 


Now to prove this right ; Firſt, multiply the 


whole Maſſe 120 buſhels, by the defired price 3 4 5. 
omitting the denominations, the ſum is 420 5. 


Then ſecondly, multiply 385 by 4 4,.it , | 


Bs I58;p 

And 21 ;4by 4, it produces 8475 
And 21443 by 3, it makes 63 73 
And 43 +5 by 2 5 1s I12 ; 
Inall 4 2 © 


And ſo much all ſhould be worth in ſhillings. 
And therefore the queſtion 1s rightly reſolved, 


Queſtion 2. 


One hath 6 ſorts of Fruits at ſeveral prices, 


Dates at 28. Almonds at 1 5. 4d. Currants at 10d. 
Raiſins at 5 d, Prones at 4 d. and Fips at 3 d, the 
pound ; and would take of every ſort ſome to make 4 
mixed quantity of 30 |, weight t1 ſell one mith another 
for 9d, the pound, bon much mvu#t be take of tach ? 


Having 


+ 158 The Rule of Alltgation. 
2416 | Having -placedthe 
| 6/5 Numbers and their 
| I c)4 differences , and the 
30 ſum of thoſe differen: 
9 | ces diftinaly as hath 
5 [x been ſhewed before, 
4 | and may be ſeen by 
3 |t5] the Figure in the Mar- 
cine ; the Workis e 
Sum 38 vermore like that in 


the former queſtion, $0 
3815 the firſt number in the Go/den Ku/e ; 30, the 
ſecond (which that it may not be forgotten, may be 
ſet at the right fide of the figure) and every particu- 
lar difference, as 6, 5,4, &c. is the third in the 


Rule, tobe repeated till all the differences have | 


been employed. 

So 3o, multiplyed by 6, produceth 1 80, which 
divided by 38, the quotient is 453 of a pound 
weight : and ſo much muſt be taken of Dates, at 
24d. 

Secondly, 5 times 30 is 150, which divided by 
38, the quotient is 3 35 for Almonds. And work- 
ing after the ſame manner with 4, 1, 7,15 theit 
refpeRive quantities will be found to be theſe ; 

pounds 38 parts. | 


Dates 4, 28 
Almonds 3, 36 
Carrants J,- 6 
Raiſins ©, 30 
Prunes 5, 20 
Fiegs II, 32 
i: In all 26, 152 Taat 


= pt wh -< iz 
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That is 26 *45x, and the reduRion of the fration 
will make it 30, as it ought to be, and by compa- 
ringthe prices of theſe particulars added, with the 
price of 30 /j. weight, at 9 9. per /. weight, which 
makes 470 d. this may be proved like the former. 
But that the Reader may be perfe& in it, I will | 
do it here alſo, as followeth. 
Say firſt, 24 times 4 is 96, and 24 times 28 is 


672 ; for the firſt, ſet them thus : 96, 672 
And 16 times 3 is 48 
and-#6 times 36 is 576 £ 48, 576 
And1o times 3 is 30 
and To tinies 6 is 60 : > L 30, 60 
And 5 times 30 is I5O | 00, I50 
And 4times 5 is 20, 4 | 
and 4 times 20 1s $0 20, 8 
Laſtly, 3 times 11 1833, 
and 3 times 33 is 96 $ \ 33, 96 


em 


In all 227,1634 

' Now this 1634 being the ſum of the Numera- 

tors of Fractions, whoſe common Denominator is 

38, muſt be divided by 38, and the quotient will 

de 43, which added to the whole number 227 : the 

ſum 1s 270, And ſo much is 30, multiplyed by g, 
which ſhews the work to be right, 

The Combination, or linking of Numbers may 
be varied at pleaſure, as whereas above I linked 24 
and 3, alſo 16 with 4, and 10 with 3, it might 
have been 24 with 5, and 16 with 4, and 10 with 
3, Or24with 4, and 16 with 3, and 10 withg, 
of which diverſity of linking would follow diverfity 

cf 


160 The Rule of Alligation: 
of ſolutions, but all true, asthe Reader may eafily 
proye by himſelf. | 

| Likewiſe, if the Numbers to be linked were 3, 
5» » Or any odd Number, one of them may he 
linked to two ſeverally, ts make the work even, 


Example 3. 


If the Numbers were 12, 10, 8,6, and 4, and | 
the mean or common price required were 9, you 
might firſt link them as you ſee here, taking 12 
twice, or elſe you might | 1215 
take any other twice as | 1213 
you ſhall like ; and ſo the Loſt 
work wall be every way | 
right, though not the | 9 [_ 


ſame z- if the differences = 3 [1 

be rightly ſet off, and or- | 6 [3] 

derly uſed, as 1s taught 4 4| 

before in the firſt queſtion. 
Queſtion 3, 


A Goldſmith would mix 3 ſorts of Silver, A.B.C, 
A. 10d. zeight better ; B. 7d, neight better; 
and C, 4d. weight better, ro make 4n Ingut of 50 lis 
weight, which ſhould be in finene/s 3d. weight but- 
ter ; How much muſt be taten of each ? 


The wv Ag, 


Set them, - 

| - > their differen- 
© ? ces , and = | 

” ſumme bf 

- + Gmencel? - 
-in the Margin. 


and Nvided by 9; as quotient; is.. 
$. 50 multiplyed by 2, | 


and divided by 9. the  quajenti | 
4. And again, the le. 


THIE3 51 


hat 450 
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Which is equal to 50, the quantity required, 
Now the fark fraction multiplyed by 10, [omit 


tingthe Denominator) is -. _, - 2000 
The ſecond-alſoby 10 gives : 500 
The third by,7 makes ,,--; . 700 

' The laſt by 4 makes . + 400 
Eph In all 3600 


That isg43%- which is equal to 400, and iftte 
whole Ingot 50, be multiplyed by the betterneſſ 


required, namely, by 8, they ſhall produce 40 | 


alſo ; So this is proved. 

_ IneveryAllipation, or-linkirtg of two number, 
this is evident, that if the Jumime of the nu 
linked be greater then the mean number -requited 
taken ſo many times as there axe numbers to be ln- 
ked, the queſtion would be-abfurd ; and thereſ6- 
'Jntion thereof impoſſible, And this ſhall ſerve ft 

the Rule of Alligation.” | y 


—_—_— —_— 


The Rule of Falſe 
- Poſition. 


H— 


"THis Rule ſerves to reſolve Queſtions, whid 
A are not preſently fit for the Go/den Rule ; and 
therefore in ſtead of the true Number which 5 
fought : Suppoſe any number great or ſmall, a 
maxe trial of it, whether it reſolve the gy 


- _ withont any error ; if ſo, it is the trae Num bf 


60, 


—___uu A vv vwKMXxX == 


ws YT 3 ©. > 
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not, note what error 1s atthe end of the rvork, and 
whether that exror de roo much," or toolittle ; if, too 
mach, mark it thus +=, bur if roo /irt/e, thus — . *__ 

Then ſuppoſe aptin-another Number, (it imports 
not wherher it be neater or further off) and try as be- 
fore, amd mark that error alſo with +-or—) zccor- 
ding 4s you find 2t tobe, either wore or /eſs. 

And thenthis 1s 


THE RALE, 7 
Multiply the firſt Poftion by: the Flows Etor, 
r 


and the ſecond Policion by tht firff Error, and (if 
the etrors be both -+- or both —)Subſtra& :þ2 leffer 


 produft from the greater, and keep the remain far 4 
Dividend, azd the differthce of the errers for the 


Diviſor; che quotient of that diviſion i} the tr ue Num- 
ter required. ks Ar 

"But if the errors be one *', tht other —,, then 
the ſummt of the produtts added togtther muſt be the 
Dividend : . and the {wp of the 'ertors, the Divi- 
ſor ; the reſt of the work is the ſame as before. 


Queſtion 1. 

A man i to drive 48 young Turkies 49 miles: 
«nd for every T urkie which comes alive to the end of 
the Tourney, be is to receive 3d. but for every one 
which dyes by the way, he s to pay 6d. At the end 
be received 73 d. How many fatty rhe may 


M.- 2 Let 
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_  » Letthe fiſt ſuppolitionbe ,, . 
That by the way there dyed. 20 
Fox them he Was to. pay 120d. and for | 
2. 8 which lived, he Was.to receive 84.4, 
ſo he paid more, then he received, ,.., 36d, 


and ſhould have got.glear - $16; 2&3 
A rogd © 

Wherefore the firſt error is —10$ 
Let the ſecond ſuppoſition be 10 


Fortheſe he paid 60 4. and for the reſt he recei- 
ved 114 4, the difference is 54, and thould be 
72 : ſothe ſecond error is _.. —16 
. Now 20 multipfyed by 18,produceth 360, 
_. and 10 by 108 produceth, ._. .. .. 1080 ,- 
and the difference is 720 for the Djvidendy like 
ule the differeqge of. the errors is 99 for.the Divi 
er,and the We which as.he. true Nun- 
ber of thoſe he loſt by the way," As imay be projel 
DY the ©. ona ome ode; +, G 
Queſtion 3+ 
If it were required to make T 4 pound Sterling of 
ſpilingrand groats only. and. j0-as the” numlts if 
groats .may betythe Number of (nlings,as 7 01 
Hou many. thillings woſt there be ? 
. Firſt, ſyppoſe the ſhillings __ 
then the, groats,muſt be equal to 16.5, 
that 18 4 groats , bit the ſhillings 454 
taken 7 timesare 28, to which | 
48 ſhould be equal,but is T0} 
| Second! | 
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Secondly, ſuppoſe the ſhillings 25S 

then the groats (making 28 3.Yare 25 z 

which ſhould be equal to 7 times 23: but is += 40 
Multply 4 by 49, produtt is 160, then e 
Maltiply 2 by zo, the produ&'is 4o, which ta- 


k2n from 160, reſts for the Divide 120 
And the difference of errors is - © + 20 
Laſtly, 120 divided by 20,the quotient is . 6 
The number of ſhillings therefore is ..6 
And the number of groats is 42 


Butas7to1,.ſois6 times 7 which is 42, to 6 
times 1, Which is 6 : ſo the work is done, - 


QueFion 3. 


If there be 4 ſeveral neights, AB.C.D, of which 
D. « 74 bunces, and C. is doulle ro'B, and triple v0 
A, and D. nith twice A. is double $0 C, and qua» 
druple-to B: How much doth every one of theſs 
_ weigh. . $LIY 

rſt, ſuppoſe A. to be _ 
then D with twice A- is 24, and-16,that 1s 40, 
of which C, being the halfis 20, and B 10. 

Now thrice A. is 24, to which C, ſhould be. 

equal, but is py + of _ 


Secondly, let A be ſuppoſed A 
then D. more, twice A; 18 32, and C, 16 
and B, is 8, but thrice A. is 12, to which 16 | 
ſhould be equal, but is +4 


M 3 Th:n 
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Then 8 multiplied by + oives 32, and 

4 by 4 produceth 16 : th theſe produRe pive 
48 tor the Dinidend:;- and the ſumme of the ex. 
rors (becauſe thefirft is +, the other +=) gives 8, 
for the Diviſor 7 and the quotient will be 6,to which 
A. is equal, and twice A. more D, is 36, of which 
C; being halt 1$2.8, and B, 1s 9,” and thrice A, is 
equal to C, namely, 18, and all right, 


Whereas the fiſt errors equal here to the . | 


cond, it follows that the Poſitions were equilly 
falſe ; and therefore their difference which is 4, 
being parted into two equal parts, 2 and 2, if 2 be 
taken from 8, the remain is the true number 6, or if 
2 be added to 4,(whichwas the ſecond poſition) the 
ſumme wall be alſo 6. : 
... Ap&.further, whenſoever the Errdrs be one +, 
the other -33'though they be not equal ; yet thenjf 
the diff&fence between the poſitions be parted into 
two parts, Which are in proportion one toanothet, 
asthe two errors are one to another teſpeQvely : 
then if the firſt part be takenfrom' the firſt poſition 
(if that be the greater) or add to it (if it be the leſs) 
the ſame number required is thereby had. - 
As, let thzlaſt queſtion be reſumed, 


And let the firſt poſition for A. be 15 
Then the firſt error will be 18 
"Thea let the ſecond poſition be 
And fo the ſecond error will be +6 
And the difference of poſition 1s T2 


which 4ivided into two parts 9 and 3, which har } 


— 


th-? propoxti6n one t6 another as have the errors 18 


ards, then ifthe firf} part 9, be taken from the firſt | 


poſition 15, there remains the true Number 6. g 
” co elle 


RR SS o0 © $.:w * 


COT ES 


| 
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elſe if the ſecond part 3, be added to the ſecond po- 
ſition 3 3 thereby alſo is made the true Number 6. 
The way of parting 12 (or any other) into tivg 
parts proportional with the errors 1s eafily done by 


- 


the Golden Kate, thus :- | 


As the ſumme of the Errors 24, 
ist0 the difference of poſitions 13 ; 


' $015 thegreater error 1.8, 


tothe greater part required, namely, g, 


Many other queſtions ace in other Books exem- 


plified and wrought by this Rule ; but ſeeing I in- 


tend not to write a great Book ; agd alſo becauſe 
ſome of thoſe queſtions may: be eafily reſalved 
without this Rule, I will add no more : onely men- 
tion ane of thoſe queſtions. 

there be a Ciſtern with 4 Cocks, which holds 
$Kxtls of water, and the firſt cock will run it all 
oat in 6 hours, the ſecond in 4, the churd in 3, and. 
the laſt in 2 hours ;- in what time \ſhall all of them 


ran 1t out ? 

If the firſt in 6 hours run}. 8 
the ſecond in theſame time would run 13 
the third 16 
the laſt | 24 


In all 69 


Then ſay, If 60 require 6, what 8? | 

The anſwer $3, that is + of an hour; in which 
time all the 4 Cocks together would run out all the 
$ Barrels of water. 
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The Rule of Ceres and 
V irginum. 


His is the moſt. uncertain, and unneceſſary 

Rule in Arithmetick's being ſeldome uſed 

exceptin ſporting queſttons to pnzzle young 
Beginners, with eafie problems ; ſuch as follow, 


Queſtion T1. 


A Caterer bought 8 birds of two. ſorts, as Geeſe 
and Hens for 20 $. the Geeſe coſt 4 $. a piece, the 
=_ 25. 4 piece; How manydid he bay of each 

ort ? | 
- This may be done by the Rule of Falſe, andalfo 
thus : multiply the whole number 8, into the leaſt 
price 2, it produceth 16, which taken' from the 
whole price 20, reſts 4 for Dividend ; which di- 
vided by 2, which is the difference of the particu- 
lar prices, the quotient-1s 2 , for the number of 
Geeſe ; and 6 muſt be for the Hen, : the prodfis 


eaGe, | 
Queſt ion 2, 


If 21 Perſons, Men, Women, and Children 
ſpend 26 ſhillings ; ſo that every man payes 25 
gvery Woman Is. every child 6d. How many # | 
tberg of each ſort. 
; THE 


" ——— 
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THE RALE. 


Multiply the number of Pexſons by the leaſt ex- 
pence, aud take the- produtt 'of it from the whole 
expence,' the reſt ſhall beths Dividend z which di- 
vided by the difference berwixt the greateſt and leaſt 
particular Cxpences : the quotient is a Number, 
which the Number of men (or they which ſpend moſt) 
comes near to; but cannot exteed: oi the ſaid 
Dividend be divided by the {umme of the greateſt 
and leaſt expences, the quotient ts a Number, then 
which the: Number of wen (or thoſe which ſpend 
woſt) cannot Le much eſſe. 

So here 21 multiplyed by 6d. that is, by +, the 
product is 10 5, which taken from 26, reſts 15 4, 
for the Dividend : and then taking x from 2, reſts 
1 :for the Diviſor, and the quotientis *;, which is 
ſomething more then 10, the Numbers of men 


- therefore muſt be bur 9. | 


Then turn the Dividend, and the. Diviſor bot 
into whole Numbers, by multiplying them by the 
common Denomumtor 2, ſo they reduced will be 
31 and 3, a$ before is to be ſeen mm the quotient. 

Multiply -the Diviſor 3, by 9, (which is the 
Number of Men) the product is 27, which taken 
from 31, (which.is the reduced Dividend)the re- 
mainis 4, for the Number of Women ; and the 
Children muft be 8, 


Example 
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Example F, 
9 men at 2 s, each 18 7, 
4 womenat1 ys. each 
$ children at 6 d, each 4 
_ Inall2r In all 26 


But the number of men may be alſs,$, which 
—__—_ by the reduced Diviſor 3 ;, produ& is 
2.4» Which taken from -31, the remain 1s 7 far the 
women ; and thenthe childcen muſt be 6. 


E xample 2, 
8 men at 2 5. each 16 
7 women at 1 gs. each 7 
6 children at 6 d. each 3 
In all 21 | In all 26 


Oc th? number of men may be 7, which multi” 
plyed by 3, produceth 21, which raken from 315 
remains 10 for the women, and 4 children. 


E xamplie 3. 
7 men at 2 s. each I4 5. 
Iowomenat I 5, each 10 
4 children at 6 4. each 2 : 


In all 21 In all 26 
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- \Sois already ſeen 3 various ſolutions of this que= 
ſtion,wvhich makes this Rule the leſs ro be regarded. 
But farther, the number of men may be 10,and not 
more, for 1} you put them x x, that multiplyed by 3, 
producetk 33, which is greater then 31, from which 
it ſhould be taken, but I'ay it may be 10, and then 
there is only one woman, and five children : this 
confirmes the former part of the Rule, 
- No for the later part, if the Dividend 3+ be 
diwided by the ſumme of the two extream expences 
(reduced 5y doubling as the Dividend 13s) 4, the, 
quotient will be 74. And the men may be 7,as hath 
been ſhewed ; but they may be alſo but 6, and few- 
er they cannot be : as 6 men, 13 women, and 2 - 
children; for if you put them 5, that multiplyed 
by 3, produceth 15, which taken from 31, there 
remains 16 fot the women, ando there ſhauld be 
nochildren : which is contrary to the ſuppoſition, 
And further, becauſe the quotient was 7 4, the 
number of men might be fo, if pure Arithmetical 
divifion be only regarded : and then thzwomen al- 
ſo are in number 7 4, and the children 5 3, as may 
eahily betryed ;- I need not exemplifie ut.” 


Qnreſtion 3. 


If there be an Exhibition of 900 1. per annum to 
Z0 perſt ons : fe ome Clerks. (ome Mefſſ engers,and ſome 
Door-keepers, at 60 1. each Clerk,q01.each Meſſen- 
ger, and 201. each Door-keeper ; How many muſt 
there be of each ſort ? Lin 0: * £ 

Multiply (according to the Rule) 30 by 20, the 
product is 600, which raken from 900, 'Temains 
300 
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300 forthe Dividend; and Go want 2d, that is 40, 
for the Diviſor 2 and the. quotient -is 7 4, and more 
the Clerks cannot be; Alto divide by 60 more 20, 


that is Bo, quotient 15:3; 4, and ,much fewer the | 


Clerks cannot be. FL 
Not to ſtand upon the Fra&tons (in this. caſe gf 


dividing men) the Clerks may be 7,6, 5 4orz; © 


and the Meſſengers 1, 3,5, 7 or 9, and the Door: 
keepers 22, 21, 20, 190r 18, that the Clerks can« 
not (in whole Numbers) ibe more then 7, or kefſe 
then 3, may thus be proved , Firſt, let them be 8; 
then 8 times 40 is 329, Which js more then 360, 
out of which it ſhould be-taken : Secondly,let them 
be 2, then 2 times 4941s 80, out of 300 remain 
220, Which divided by'20, gives the quotient tx, 
for the Meſſengers; {© the Clerks and Meſſengers 
being 13, the remain thereof to 3o,namely, 17, 
muſt be Door-keepers. 


but, 
2 Clerks at 60 /. each 120 /, 
1 1 Meſſengers at 49/. each 480 
17 Door-Keepers at 20 /.cach 340 


In all 30 Inall 940 


Which is 40 /, too much, therefore the Clerks 
Cannot be tivo. | 
Note. 


It may be asked, why the remain 220 ſhould de 
divided by 20 ; whereas the like remain in the for. 
me: Example, namely, 16, was taken (without any 


diviſion) abſolutely for the number of Women, or 
muddle 


" 
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middle number ? I anſwer, although the greateſt or 
fit Number being found, (as here to be 2)"the re- 
fidue of 2 to 30, mightbe nightly parted into/nyo fit 

rtsin the fame manner as the firſt queſtion of this 
Rule was reſolved,or elſe by the Rule of Falfe : yet 
to give'further ſatisfation, 'the cauſe of this is, the 
liE-rence betwixt the two leffer expences , was 
there Z,which (before the divifion wasreduced'to 1 
which oeither' multiplies nor divides any Number; 
but leaves it the: ſame : whereas, in this laſt, the 
middle expence ('or exhibition) being 4o,' and the 
leaſt 2 ©, the difference of them was 20, by which 
dividing the» Remain of the falt ſubfraQion : the 
quotient is ever the Number of the tniddle perſons, 
Which- may ſerve as an addition to the Rule, where 
the ſorts of things are but three. : | N 


Queition 4+ 


If there be 10 perſons of four ſeveral Conntriesy 
Engliſh, French, Dutch aud Spaniſh, co pay 4 Debe 
of 10001, So that every ' Engliſh man payet 59 1: 
every- French man 70l. every Dutch wan 130 1. 
_ every Spaniard 1501. How many #« there of 
each @ © , | 
The Dividend (according to the former Rule) 
1s 5OO, ; 

Now to make the Diviſor, take his ſamme that 
payesleaſt (namely 50) out of each of the other 
three 150, 130 and 70, and the Rethains will 
100, 80, and 20, x 

Add the fi:ſt and laft for the Diviſor, it 15 120, 

And the quotient will be 44, and the Spaniards 
catmot be more, Secondly, 
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Secondly, add the firſt and ſecond: together fox 
the Diviſor, it 18 180, and the quotient is 2:4, and 
the Spaniards cannot be lels, 5 
- I mean, they cannot be much more than 4, of 
leſs then 2 : and therefore, ſeeing any ane ſulation 
will ſerve, let them be 3, and by that multiply 160, 
and take the produRt out of 5 00, there remains 200 
for a ſecond Dividend, -which divided by (the '{e- 
cond remain) $0, the quotient is 2+ : therefore 
Dutchmen are 2, which multiplyed by 8o, make 
160, take that out of 200 , there remains 49 
for a third Dividend: which divided by (the 
third remain) 2o, the quotient is 2 for the French. 
men alſo , and conſequently the Engliſh muſt be 
3, hecauſe all of them are 10 z. But the Spaniards 
may be alſo 4 or 2. | 


Example. 
4 Spaniards at 150 /, each 600 
x Dutchmanat13o/., -. t30 
1 Frenchman at 7© /. '", 0 
4 Engliſh at.5 © /. each 200 
10 In all 1000 
3 Spaniards at 150 /, exch 3 00 
3 Dutch at 130 /. each 3.96 
- =. 3French, at 70 /. each 210 
 , 2.Engliſhat 50/, each I 00 


- 190 In all 'Io000 


#& — 


. 
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The reaſon why the Spaniards and Engliſh, as 
alſo the Dutch and French ate equal in number, is 
becauſe thgir payments differ equally from 100, 
which is the mean ſum with which t&men ſhould 
pay 1000 /. and making it fo, this queſtion, and 
' many other of this nature-may be anſivertd by the 
Rule of Aligation , thus, 4 | 
If 160 give 

 -10,, What 50? 
Anſwer 15 3:75 
(that is in this | 100 


caſe 3) for the |." | 36 
Spaniards , and 30 

as many for the | " 
Engliſh,becauſe | xnm_—_— 
their reſpeaive — 
differences from 160 


100, the one 50 More ; the Engliſh 50 leſs, are 
equal, 
* alſo, becauſe the other tryo differences- 30 
and 30 are equal - the Number of the French is 
equal to the - ww" of the Dutch, "2 

But both thoſe numbers: together tte 4, becauſe 
3 Spaniards, and 3 Engliſh, taken out of 10, the 
remun muſt be 4. 

Wherefore the Number of the French is 2, and 
the Datch alſo are 2, 
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Or. thus, 
! 30 Accounting 
| the men inthe 
| FREY |5o ſame order as 
I 00 8 , before. - 
® If r6orequire 
[50 Io,what 30? 
Anſwer s 
zol 132 (thatisjn 
— thus caſe 2) for 


— -- {160 ; the Spaniards, 
and conſequently 2 Engliſh ,, and therefore the 
French 3. £1 

But where any one of the particular ſummes is 
equal to the mean ſumme, there this cannot ſo well 
be done by Alligation. 


Example, 


Tf one ſhoyld bay ,12 Loaves of bread for 
Penc2, /o that ſome might be two peny ; ſome pery, 
ſome half-peny ; and ſore fart ing loaves : and 


it be required to knew how many he muſt buy & | 


each. 
2n becauſe of 12 loaves for 12 pencesthe mean 


price is 1, bue one of the particulars being alſo 1, 
there ſhould be no peny loaves, becauſe there isno 
diferenc* betwixt the mean price and a peny. 


| Ir 
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p | | 'A4 two peny loaves -'$pence 
2 peny loaves . .._  apence 
2 half-peny loaves I peny 
4farthing loaves x peny 
| Inall 12 loaves. ' Inall 12'pence. 
Or elſe, 
3 two peny loaves 6 d, 
4 peny loaves 4 
3 balf-peny loaves I's 
2 farthing loaves Or 
| In all 13 In all 1z © 
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ExtraCtion of. Roots. 

A Nd firlt for the 5 Q4.4RE ROOT, thatis 
A a db Number NES given, to find the rog 
or fide of it ina Number : which root or fide, being 
multiplied into it ſelf, muſt therefore produce tha 
ſquare Number. 

The doivg of this is ſhewed in (almoſt) all books 
of Arithmetick ; and the reaſon of it (in ſome)which 
is taken from the fourth propoſition of the ſecond 
book of Euclide ; which ſaith, - |, 

If a Zight line be divided by chance ; the ſquare 
made of the parts, together with the Reftangle made sf 
the parts twice, is equal tothe ſquare of 198 whole, * 


Example 
the line A — To War © B 
A B 7. 
be divi- _ | yP : "* 
ded by mn_ or IE 
chance : 
in the ; 

__ » — gt" 
aha 22.59 * » 
nifeſt © : 
that the © 
ſquare of « 

AB; that x1 


is to 1a | p 
the : & R P 
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uare A B D C, is equal tq the ſ{quare of LO, that 
7 of A E, and to the fairs of E 5 and tg the Ivo 
rectangle figyres A O and D.O, that 1s, the reploes 
ole A O (which is made ofthe parts A E, and BE J 
twice according.to the. Propoſition,  - | 

Now let A,B, be ſyppoſed 20, AE 15, and 
BE 5. SORT: IE 
Yor the ſquare of A B, (which is made by mul- 
tplying the foot 20 into it ſalf) is equal to 400, 

Jodthe ſquare A F, that is, 15 times 15 ig e- 
qual to os 

Andthe ſquare of B E-is 54imes 5 25 

And the retangle A'O, 5 times 15 75 

And the reRangle D O, 5 times 15, 75 


| — 


'Inall 400 


which is equal to the ſquare of A B, as befare. - 

If therefore a ſquare Number, a$:334984 be gis 
ven to have the root extra&ed : firſt, make a point 
over 4, (the place of Unity) and another..aver 0g 
the ſecond figure from it, and ſo another over 3, 
the ſecond Ggure from o, towards the left hand, 
obſerving the like order ftill, if there were more ſe- 
condary figures, point them all as.in-che Margine ; 


Then look at the figures under the 334084 

fit point towards the left hand which 25 , | ., 
ae 33, and take the greateſt ſquare root 
of them, which is 5, (for 6 times 6 is 
36) and ſay,5 times 5 is 25, which © 75 
taxe out of 3 3, there remains... . 084084 
Then multiply the Root 5 » 20,it 749 

2 


- oct - 


gryes 


$0  Extraftton of Roots; 
gives 100 for a Diviſor ; ant the Di- © \ 
vidend is 840; namely, ther figures 
whuch'rexch to the next point; and{o 
the quotient might be 8, but maſt 'be 
but 7, becauſe the ſquare of the,quoti- 
ent, being now 49,rhuſt (together with 
7,mes the Diviſar) be taken out of 
ho, ont fic TE; 71 
And the remainder will be ** 009184. 
' ' Add this laſt quttient 7; bemgput 9134" 
to the former quotient 5, after the —— 
manner uſed inÞplain Diviſion, it will 000. 
e 57, which multiply ill by 20, the | 
roduCt is 1140 for a new Divifor, and 
the Dividend . (becauſe there remains 
but one point) 1s all the figures 91 84. 


. And the quotient can be but 8, and 
muſt be ſo much ;. for, 8 times 1140 1s 
44 BY my 9120 
and 8 times $ 1s 64 


In all 9184 


Which taken out of the remain 91 84, there n0# 
remains nothing : which ſhews the ſquare 334984 
is juſtly reſolved, and puting the laſt quotient bt! 
the two former, 5 and 7, the whole will be 573, 
which is the true Rove required, 

And the parts of it, if they be 3, are 500, 7% 
and8, * Orifbut two 570 and 8. And the nut 
may be either way proved by adding the ſquares and 


tvicethe reangles of the parts ; for the fu 0 
P ry 


—_— ce 


wn waunrws> DA ex* 2 (aN 


.Extragton: p Raotse 18x 
them ſhall be equal to the whole lquare 334084,28 
| hath beenſhewed before, ...\) 1 | 

|  Itisevertertair) that thereſhal[be- amy 
gnres,-or places of figures in jhe _ AS "oY are 
points.in the { nare, ordered as bef 7 
And by reading this little (&riouſly, may any! one 
rs the root of any ther { quare whatfoes 
: 'the firſt: operation! 1n ilibekp » to take; the 
rreatef ſquare contained-under th x nt next! the 
let hand, and put the OP n or the fic _ 
Sure in 4 quotient. 
The Secondary operation, fra repoaned © 
ofters as there are remaining points as hath! been 
plainly ſhewedirt the fore-g91i ple&&1 * o7 
I will therefore add no morez hat give you pivor 
other ſquares, and their as caviſg the Th 
to extract: _— bipſelf.c ip TYBEEILSES. 
; ; 

So frhere were rarghe © Soba | | ? 4 
The root” of ir7according:tg the Wl” puattice 
ae 7 24a 5 | Theft ee fon 


k. : 


. "IS 


Orletthere be give nhe ſquare, BY 22156 
The root of that will be 12 34« ; ' ox Tos 

1 aa j x} * 

Here followeth a Table of Robes and cheir 
Squares from 1, to'1000, ©? | #* 
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1 Cents." 
WF:d: comer | 


143560 
4489 11: 


of 4624 " 
4/4761 (+ 
| 4908 ''-; 


FO4T 
, $184 


| $329” 


5 476 


5645.2 
| oe: wp 
("5929") 


6084 


6241 1 
6400. . 


G561 


$6724 + 


6889 
7056 


7396 
7569 


1744 
T7921 


$100 


. Sgwnare- Wu 
© þ ode 
4 62:1 38 
wh - 4 39691.) [Re 

© 4 4:4996 : 1-1 
$225 "17 


7225 | 


herd 
'L Gents 20 fire 


Mk. a_ _ _ XJOw aa i aa. Qooa So coo mo "I on 
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a Po #—_— T — 

{ I Cent.” I Cent. I Cent 

R, 'þ Square | R. Square. R. | Square 

'| gr | 8281 I2E \{;1464r-| 157} 22801 
4 92 | 8464 | 124 q11 3834 | x52{. 23104 
i} 93: 8649 123 "14729 | x53 (23409 
'| gg | 8836 | 224115376 | Eyq]- 23716 
gg ©9925 | I25 | 15625 | IF5T 24025 

96- 9416 | 126 }:15876 | 1564-24336 

| 44684 vis 127 j;16129. | 157þ 24649 
98> 9604 | 128116384 | 158 24962 
99-4: 9801 - | 129/| 166g7T | 159/f 25281 
190: 10000 | 130] 16900- |, 160, 25600 
1007: 16201: | 191-f IJIGH |16TÞ 25921 

102 | 19404 | 132 17424" || 162| 26244 

'| 1063 | 10609 | 133\ | 17689- |, 163 | 26569 
104 | 10816 | 134} 17956 |; 164}. 26896 

105 | 11025 | 135 | 19225 | 165] 27225 

106 [21236 | 136 18496 [166 | 27556 
167 | 11449" | 137 | 18769 |, 167] 27889 

1083 | 11664 | 138 | 190944 | 168] 28224 
109] 218$1-| 139+ 19321 -|, 169 28561 
110] 12100: | 140: | 19600-| 170-F 28960 

111 | 12321 | 141 | 19881 | 172 | 29241 

112 | 12544 | 142-| 29164 | 172 | 29584 

113 | 12769 | 143 | 20449 | 173 | 29929 
114 | 12996 | 144} 20736 | 174 | 30276 
It5 4 13225 | 145 | 21025 | 175 30625 
116 | 13456 | 146 | 22316 | 176 |. 30976 

| 117] 13689 147 | 21609 | 197 | 31329 
118 | 13924 | 14$ |} 21904 178] 31684 

119 | 14161 | 149'| 22201 | 179 | 32041 
14400 | 150 | 22500 | 180 | 32400 


:194 A Table of Square Roots. 


2 Cent. 


2 Cent. 


Le —_— 


R, 

181 
I82 
'T 83 
T84 
185 
I 86. 
TE7 


I 88 


189 


Ig0 


I'9n 


I 92” 
193 


294 
195 


196 | 


197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 


209 
210 


| Square 
32761 
33124 
| 33489 
33956 
34225 
| 34596 
34969 
35344 


3592T'] 


36 oY 
36481 


37249 


37636! |: 
3 8025” 


38416 
3 8809 
39204 
39601 
400D0 


49804. 
41209 
41616 
42025 


42436 


42 849 


43264 
4.3681 


44Te0 


40401 


— 


36364 | 


| 


Smers, 
:44F2LÞ 
44944 
45369 


1 45796. 


| 46225 
46656 
47089 
47524 
47961 


4 $400: 
| 48841: 


49284 


$1529 
| $1984 
$2441 
52900 
. 53361 
53924 


54756 
55225 
$5596 
$6169 
56544 
F7J121 


| $8600 


49729. 
F| 50176 
| 5O625 
'FI076: 


54259 


| 


| 


A Table of Square Roots. 


I8z 


© 
. 


2 


3 


3 Cente«. 


LR — 


R, 
271 
272 


Cent: 
s quare 


73441 
- 73984 


þ 74529 


£75976 


þ 75635 
| 76176 


76729 
772-34 
77841 
> 7 8400 
78961 
| 79534 


| 8008g 


80656 


| | $1225 


- $1796 
| $2369 
$2944 
$3521 
84100 
84681 
85264 
85 $49 
$6436 
87025 
$7616 
88309 
88804 
89401 


900d 


LO” ORE 


nM 


Square 


RL 


90507 
- 91204 ' 
g9180g 


92416 
93025- 
93636 
94249 
94864 
95 481 


j 9690 
|; 96721 


97344 
97969 
98596 
99225 
99556 
100489 
IO1T124 
IOI761 
102400 
I03041 
I03684 
I04329 
104976 


105625 
106276 


106929 


| 1075 54 | 
| Io8241 


I08900 


358 
| 359 


| 360 


ct 


b 


P 


| 


{112225 
; [E12896 


Il13569 


[714244 
[114921 


15600 
I16281 
116964 
117649 
119336 © 
119025 
I19716 
120409 
IZIIOg 
I2180TI 
I 22500 
I2320T 


1323904 


124609 
125316 
I26025 
126736 
127449 
123164 
12888x 
129600 


126 


— 


A Table of Square Roots. 


R, 
361 
362 
363 


3 Cent. | 
| Spuare | 
| thozz 
-131044 

131769 


It 


137641 | 


382 
. 383 
384 
335 
386 


145924 
145689 
147456 
x 43225 


l 


| 


145996 | 


387 | 
388 
389 
390 | 


149769 | 
T5905 44 , 
IFI321 


417 


' | 157609 


15 8404 
I59201 
1 60000 


60801 


þ 161604 
hag 20.51 


163216 


4 264025 | 


164836 
265649 
166464 
167281 


| 168100 
1168921 


——— — —— — —y 


169744 
170569 
1171396 
I72225 


173056 
173889 


418 | 174724 


419 


175561 


I52100 | 420 | 176400. | 


| 


| 


| 


Ja 
437) 
428 


| 


449 201601 | 
450 | 202500 


"A Table of Square Rodts, 


187 


Lad 


4.Cent.”) | 


_—_ 


5 Cent. | 


Square. | 
; 20340Tt | 
204304 

1-205209 | 
;\ 206.06 
207025 | 
1.207936 
4 208849 | 
1209764 | 
| 210681 
211600 | 
212543t | 
4213444 | 
1214369 | 4 
215296 
| 216225 |. 
=0 3s 0 

py ju 089 | 497: 
46%. 1 21992} 498 
469 | 219961| 499 
220900: |, 500 
22184T:| 501 

97e 1 502 
223729; 503 

224676 | 504 
225625+| 505 

, 226576 
227529 


__@A = dd —* oo RO O—_ La. 4 


507 


228484 | 508 
509 
Flo 


229441 
230400 


4 


| 


| q 


243049 


496” 


506 | 256936 


| 


| 240100. 
241081 


Square 
231301 
232324 
233289 
234256 | 
235225 


238144 
239121. 


' 
: 
. 


242064 


2.44036 
245025 | 


246016 | 


247909 | 
248004 
2 49001 


bo 


250000 | 


ZFTOONI 
252004 
253009 
254016 | 
255025 


| 


257249 
25 8064 


25908r | 


ws. Ae... eee 


6. Cent.” 


R.- 
Fil 
$12 
5I3, 
514” 
FI5 
FIS 
F | 
218 
519 
520 
J2T 
522 


530 
331 
332 
533 
534 
335 


536 | 
$37 | 


538 
539 


Sgnare- 
-26TÞ2T 
\. 26237244. 
263169 
- 204496 
- 265425 
1266256 
dp 45mg 
L 268324 
| 266361 


'2 
2 
329. 


bat onp-0u 
271441 
| 72424 
bel be 
| $a 
'27 5625 
2766-76 
fm 
8794 
272841 
2 Bogoo 
281961 
| 283024 
"284089 
235156 
'2 386225 
| 2 87296 
288369 
| 299444 


290521 


260100 | 540 | 291600. 


-I38 


. A Table of Square Roots. 


5. Cent. 


R. 
547 
542 © 
$43; 
544 
545 


546 4290116 | 
547 | 


$48: 
549. 
350 


$511 


305 809 
1396916 
4 308025 


1319249 


1311364, 
1312481. 


[315844 


Square 

292681 
1293764 
294849 
295936 | 
-297025 


299209 
320304 
301401 
3025OO 
303601 | 
3 04704 


—_—_—w— 


309136 


313600 
314721 


—_— 


316969 
318096 
319225 
325356 
3214859 
322624 


JST. | 


324900 


5 Cent. 

R.' | Square 

571 | 326041 
572 | 327184 
573. | 328329 
574 | 329476 
5754. 339625 
$76:1 331776 
577 Þ 332929 
578 | 334984 
$79 | 335241 
580 | 336400 
FBr -|.3375671 
582 ' 338724 
583 |-33988g 
584 | 341956 
585 [342225 | 
5e6 1.343396 
597 344569 
588.1..345744- 
589 | 346921. 
590 | 348100 
591 | 349281 

$92 | 350464 
593 | 351649 
594 | 352836: 
595 | 354025 

596 [355326 

$97 | 356409 

598 | 357604 
599 | 355801 


) 600 | 360000 


| & Cent. 


EI En 


— 


EL 


| 602 + 
604+ 
605 \ 
| 606: 
: 607 
; 608 
609 
Gro | 
GUI 
 GI'2 
| 6LI3. 
614 
615 
{ 616 
| 617 
' 618., 
619 
620 
G21 
622 
623 
624. 
625 
626 
627 
628 
629 


L 


_— 


; GOT; 


| 


————_— 


Md ————— 


630 


Square - 
36129] 


362404 


"363699 
3648r6 
366035 


367236 


368449 
369664 
37088 
372100. 


373321 


374544 . 


375769 
376996 
378225. 
379456 
380689 


.381924-.. 


2383161 
3 84400 
3 8564 
386884 
388129 
389376 
390625 


591376: 


393129 
394384 
395641 
396900 


ATable of Square Roots, 


189 


rains $54 


6 Cont. 


Set er——_  ——— 


1-410881 


| 


Square 
398161 
44574 
400684 
491959 


6 Cent. 


HE 


R. | 
661 | 
66: | 


Square 
436921 
43 8244 


7 


Cent. 


— 6 


R. 
$91 
692 


| Square 
477481 
478864 


664 
665 


403226 | 
404495 
495769 
407044 
498321 
409600 


412164 
413449 
414736 
416025 
417316 
418609 
419904 
421201 
422500 | 
423801 
425104 


666 


668 


426409 | 
427716. 
429025 
430336 
431649 
432964 
4.342 51 


435600 | 


663 | 


439569 
440896 
| 442225. 
434556 
444589 
446224 
| 447561 
| 448900 
450241 
451584 
| 452929 
| 454276 
| 45.5625 
456976 
45 5329 


451041 
| 462400 
| 463761 


466489 


469225 
| 479596 
| 471969 
| 473344 


689 | 474721 
| 690 476100 


| 698 


459684 


| 465124. 


693 
694 
695 
696 
697 


699 
700 | 
7O1l | 
702 | 
703 
704 
705 
706 
707 | 
708 
709 
710 
Loy 
712 
713 | 
714 
Ti5! 
716, 
717 
718 
719 


480249 
481636 
483025 
484416 
485 80g 
487204 
482601 


| 490000 


491401 
492 804 
494209 
495616 

497025 
498436 
499849 
501264 
5O2GBEL 
504IT00 
JOJ$Z1 
506944 
508369 
5 09796 
Fll22g 
F12656 
51408g 
515524 
5106961 


| 720 


51840g 


+199 A Table of Square Roots, 


7 Cent. 


— 


R. 
721 
Land 
723 
724 
T7251 
726 | 
27. 
> 
729 
730- 
ELS 


F324 


739 


, Square 

519841 
$21254 
522729 
524176 
:$25625 
527076 
528529 
529984 


[:53144T | 


5.32900 
534361 


; 1535824 


537289 


1-5.38756 
1.540225 


541696 


4 5.43169 


5 44644 
$46121 


| 547600 


549081 


| 559564 


553536 
555025 


7 
74%] 
749 
750 


| 


556516 
5 5 8009 
559504 
561001 
3 


62500 |? 


7 


Cent. 


| — 


R. 
75 


752 | 
753 
754 


| 570025 
| 571536 


\ 373049 


| Square » | 
$6400T | 
56550+$ |! 
567009. | 
$68516:| 


796: 


| 797 
Loy 


| 799 
$20 - 


8or - 


804: 
$05 
$06 
807: 
808 
809 
$10 


| 


| Boa 4 


| 803 | 


ns EE. ms, 


| 8 Cent, \ 


DO EE—CW—— _ ___—_— ——— - 


: Square | 
609961 


4 611524 


61309 
614656 
616225 
617796 
619369 
620944 
.G22821 
624108 
625683 


620368 
6283849 
630436 


795 | 632025 


633616 
635209 
636004 
638401 
640990 
641601 
643204 
644809 
646416 
648025 
649636 


651249 


652864 
654451 
656109 


A Table of Square Roots. 


 Ig9qN 


+. 2L Cent. 


Square 

657721 
65 9344. 
660969 
662596. 
664225 


665856 


667489 
669124 
670761 
672400 
674041 
675684 


977329- 


678976 
600625 
682276 
653929 
685584 
687241 
688900 


690561 | 


692224 


693389 
695556 | 


697225 


| 698896 


$37, 700569 


8 
2 


1 


702244 
703921 
705600 


Re 

841 
842 
$43 
$44 
845 


947 
3848 


849 | 
850 


851 | 


$2 


854 
855 
356 | 
857." 


CO COS 
a OO 
bh m4 


869 


| 3 Cent. 


p——_—_—_—_— OO res 


| 707281 


846 | 


85.3 | 727609 | 


Square | 


708964 
710649 
712336 
714025 , 
J15716 
717409 
719ITog 
720801 
722500 
724201 
725904 


| 75 PIVG'| 
731025 
732736 
734449 
736164 
737881 
739600 
741 321 
aye bf 
744769 
746496 | 


_ 


Ceiat.. 


893 


894 | 


748225 | 895 


749956 
751689 | 


753424 | B98 


755161 | 


796 
897 


899 


| 870 , 756900 | 900 


\ Square 

758641 
| 760384 
| 764129 
| 763576 


of 


I92: 


4 Tande of S yore Rooty.. | 


9 7 F 


— 


&. 
9oI 
YOL 


Square 
811801 


| 9 Cent. 


—_ —— ——— 


R. 
931 


903 
904 
g9oy 


oo | 


813604 | 932 
| 815499 1-633" 
817216 | 934 


Sauare 


| 866761. 
868624} 
| 963 


870489 
872356 


819025 | 935 


822649 | 937 


| 874225 
820936 936 | 


56s | 824464 


J 
910 
911 
912 
913 
914 
915 | 
916 
917 
g918 
919 
920 
921' 
>] 


923 
924 
925 
926 | 
927 | 
928 
7s] 
930 


826281, 
228100 
$29921 


$31744 


833569 | 


835396 
837225 


938 


941 
942 
943 

944 
945 


| 839956 | 44 


| $40889 
842724 
04456T 
846400 
848241 
850084 
852929 
853776 
855625 
$57476 
859329 
861184 
863041 


864900 | 96 


(947. 
948 
949 


| oo 


951 
952 
953 
954 
955 
956 


958| 
| 959 


| 


| 


| 89 


876096 
877969 
879544 


939 | 851721 
940 {qe 


885481 
CO73G4 
389249 
1136 
893025 
894916 
896809 


| 898704 


900601 


90441 
906304 
| 908209 
| 910116 
| 912025 
913936 


957 | 


& 


[9 


ab. 
1774 
91968 I 
21600 


| 902500 


—w 


9:Cent. 


——_— — 


K, 
961 
962 


964 


965 


966 
967 
968 | 
969 
970 
971 
972 
973 


974 


975 
976 

977 
978 
979 
9350 
981 
982 
993 
954 
935 
986 
987 
988 
999 


| 


990 


| 


| 


Square 
923521 
925444 
- 927369 
929296 
931225 
I33r56 
93508g 
937024 
93 8961 
940900 
942841 
944754 
946729 
948676 
9509625 
652576 
954529 
956494 
95844! 


960400 


962361 


964324 


966289 
958256 
970225 
972196 


| 974169 


976144 
97.8121 


980100 


ww SS ww _wW ww ma. +-£ 


—_— 


A Tuble of Square Roots. I 93 


9 Came © | PL; ks 
| 8g | Square R. | 59927 e 
ggt [952081 _ 1996. 1992016 
992 | 954964 997 | 994009 
993 |986049 998 | 996004 
994 \obdoge] 999 |99800r 
1 1000 | I 000080 


29g | 990035 


ExtraQtion of the Cube 
Root. 


Cabt is a ſolid, or :Body confained within 

fix equal ſquares, -and'may be fitly:- repres 

ſented by a Nie. | 
When a Cube is givet,asis 435519512; 
point the Number as you ſee in the place of Unity, 
and every third figure after ; then ſee, what is the 
| tootof the greateſt Cube contained under the firſt 
point toward the left hand ; that is, in 435, 
twill be found 7, (for $ times 8, taken 8 times is 
512, Which is too mach) put this 7 forthe: firſt fi- 
areinthe quotient, having taken the Cube there« 
o, which is 343, 


—_ 


| Gatof 435 : thus, | 43 5 5 9 5 i 
— Lay 
And the remain will be 09251951% 


© And 


$625 


I94 
And o the firſt wm 15 done. 


— tens” 


by 300, the produd js 14708 
to which add 30 times 7,2 

that'1 is SP: _ 
which makes the Diviſor 14910 


And the” Dividend ' is 92519 
So the on might be 6,but muſt be 
but 5, becauſe the” Cube of the new 


Extraqion of the Cube Root, 


quotient, .and 210 fimes the ſquare of. * 


the {#14 quotient miſt be allowed in 


this work, as followeth,, .. 


The remain is 
multiply the fictprodubt :24.700by 
the: ferond:quotients, :and they pro 


| an 


92519519 
78875 | 


duce 3 4; 73509... 
theg multiply 210 y wed . | 
ſquare of $718 makes :: 5 95 os 
to macht add: the abeet 5 «- : 125) 
Itcatkes in all 7 $875 


Which taken from 92519 
there'remains 


6625 , multiplyed by 300 


the produet is | . 1687500. | 
ſecondly, 38 times 75 is :3 2250 


——_—_— 


| And the hew Diiſor is 1710008 


'/ 
" 


13644512 
and_the quotient i875 whoſe ſquare Dl 


And ' 


ko 


(* 
b 


Extratroin of the Cube Root, I95 
Andhe third quottent figure is $; -- 
by which multiply 1687500, it's, 1350000 


Likewiſe, 2250, multiplyed -by CE 
the ſquare af '8, (64) is 5 144009 

| Andthe Cube of 8 1s $22 T2 
Altogether are | I 36445k 2, 


Which taken from the ſecond remain, there re- 
mains now thirdly nothing. And therefore the laft 


quotient 8, put tothe former to, it is 758 for” the 


whole Root, as may be tryed by multiplying 75 8 
intoit ſelf "and the produR againby 75 8, then the 
1 product ſhall be equal to.the whole Cube, which 
ws given at firſt'to be reſolved. 

This one. Example 1s ſufficient for thegeneral 
underftanding of the manner of working, wherefore 


' Imill add no more Examples, but (as Idid in the 


ſquare Root, ſo'in this, I will) give you tio or three 
numhers with their Roots, leaving the pratice of 
them to the Learner, Thas, LS 


3890t7. 2732 


J56430125 40% - © 5... 
Of 61504803 , 987 15 the Root, 


12895213625 Jz3345 
Here followeth a Table of - Cube Roots, from 4 


t0 10009, 


A Table of Cube Roots, 


0 9 oo 


I4 | 


— 


—_ 


| I Cent. I Cent. 
R; Cabe. R. Cube 2 
31 [29791 , j61]|21698r 
32 | 32768 62 | 238328 
33 [35937 | |$3]293047 
34 | 39304 [641262244 
35 [42525 [851274635 
36 148656 |$56[287496 
37 [50653 67 [300753 
38 [54872 |68[314432 
39 159319 [|$91329199. 
40 | 4900 70 | 333900 
41 {68921 71 [357911 
2174088 72 1373348 
1 43 [79507, |73 1389017 
44 | 5184 [| 741495224 
45 |91125 75 1411875 
46 197336 . -|76 [438976 - 
47 |103823 . [77 [456533 
48 [110592 | 781474522 
491117649 - | 791493939 
50 125000 | 80 [512000 
51 [t3565T | $1 1531441 
52 [140608 » | 82 [550408 
53 [148877 | 33 [571787 
54 [157464 | 54 [592604 
55 [167375 | 85 [614125 - 
56 [175616 }| 86 [636056 
57 [185193 | 87 [64303 
58 [195112 | 88.1681472 
59 [295379 89 1705669 
60 '2I6000 | 90 [729009 


A Table of Cube Roots, 197 
1 Cents | I Cent. & I Pane: 
"We" 3 Cale R. Cube 
» _ 64 1771561 [IFI] 344295t 
- Pts 1221815848 [152|35 11808 
y [7780 1231860867 [153] 3581577 
93 504357 | 124 1906624 I54 3652264 
- cans , I25 1953125 [155 3723875 
9 $7379 126,2000376 | 1.56| 3796416 
96 [20473 1272048383 |157] 3869893 
97 25073 1282097172 [158] 3944312 
go $264.08 12912146689 | 15914019679 
9 Inge I 30j2197000 { 160|4096000 
100 [1020000 Nh: 3h 9 161 [4173281 
= fr: ce 6 2299968 |162|4251528 
_— 13312352637 163 423074 
en ws 1342406104 |164|[441094A_ 
104 |1124d56 yo 2460375 \ 165 [4492145 
105 [1157625 r 3612515856 | 166 4574296 
Ls 13712570353 | 167 [4657463 
LL Ow 12 2628072 | 16814741632 
994 Bob 2685619 | 16914826809 
Bay 0. _ 000 I70 [491 3000 
LE 105 2 dt 171 [00021 
un IT _ 2864288 | 193 [5088448 
TS bes 2924207 | 173 [5177717 
ws a in 2985 984 | 174|5265024 
LEN 25 |175|5359379 
5, nos 146 Bath 176|5451776 
bn Maens 14713176523 "7h ot 
| | 56397 

118[1643032 14813241792 bal. 29 
DI ben berg bf 
120 1728000 15013375 


198 


A Table of Cube Roots, 


— 


2 Cent. 


2 Cent. 


— 


2 Cent. 


mmm 


R. 

IS1 
182 
I 83 
I 84 
I 85 


| 


| C TY 


5929741 
6028568 
6128487 
6229504 


6331625 


186 6434856 
187 6539203 
185 6644672 
139 6751269 
199 6859000 


I91 6967871 | 


192 7077888 
£93 7189057 
194 7301384 


195 7414975 | 


196 7529536 


{ * 7645373 


195, 17762392 
199 7882599 
200 8000000 


201 
202 
203 


204 | 


205 
206 
207 


20818 


209 
2 T0 © 


'$120661 


8242408 
$365 427 
8489664 
8615125 
8741816 
8869743 | 
999912 


G$129329|2 
9261009 


y 


| 


K, 
211 


212 
212 


214 
2IT5 


216 
217 


218 


219 
220 
221 
22? 
223 
224 
225 
226 
227 
228 
229 
230 
231 


232; 


233 
234 
235 
2.76 
237 
23d 


240 


Cabe. 


9393931 


9528128 


19663597 


9800344 

995 $375 

I00,77696 
I0218313 
10360232 
10503459 
r064 8000 
[0793861 


0941048 


11089567 


11239424 


IT390625 
11543176 
11697083 
11852452 
12008989 
I 2167000 
12326391 


12649337 
12812904 
12977 875 
13144256 
13312053 
13481272 
[2651919 


13824000 


12487168 |. 262, 


R. Cube 


| 247113997521 


242/14172448 
243,14348907 
244 14526684 
245 14705125 
246,14885936 


247, 15069223 


248 I5252992 
249 15438249 
250 15625000 
251, 15813251 
25216003008 
25 3,16194277 
254 16387064 
255;165 81375 
256. 16777216 
257 16974593 
258 17173512 
259 17473979 
260 17576000 
ao dhe 

17984728 
26311 8191447 
264 18399744 
26551 8609625 
266;1 $882t096 
267,19034063 
268119248832 
269 19465109 
270 19683000 
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4 Table of Cube Roots. 


_ 


— - 


R. 

271 
273 
273 


» "—_ 


2 Cent. 


3 Cent. | 


a. 


Cube |R. 


20123648 


|. Cal... 


tn, 


Cabe 


I99025I 11301 272 70901133H36264691 
302275 43698[332136594368 
20346417303 a 31271333 


36926037 


274/20571024/3042 8094454[3 34137259704 


275 


276 


277 
278 


281 
282 
283 
2 84 
285 
286 
287 
288 


289124137569,3 I9 
290/243 89000 320 


291 
292 
297 


294 


295 
296 
297 
299 
279 
30c 


207960751305 


21253933[307 


22188041/311 
22425708 312 
226651 87.313 
22906304 314 
2314SI25,315 
23393656 316 
235 399031317 
23897 872|318 


24642171321 
24897088 322 
15143757 323 
25412184 324 
25672363 325 
25934336, 326 
261938073327 


16353592328 
16730899 329 


2148495 2/308, 
279 21717639, 309 
280 21952000 3IO 


283726251335 


21024576, 30628652616 336 


28934443(337 


295036291339 
297910001340 
300802 311341 
30371323 01342 
306642971343 
3095 9144(344 
312559751345 
31554496(346 
315550131347 
32157432134 


32461759349 
32768000 


33076161|351 
33386248352 
3369 $267/353 


292181121338 


3504 


37995375 
37233976 
39272753 
35614472 
38958219 
393 04000 
39654821 
40001688 
49353607 
40707554 
41063625 
41421736 
41781923 


$142144192- 
32508549 


2875000 


43243551 
43614208 


43986977 


34012224/35 444351 864 


34328125/355, 


447 38575 


34545976 35445118016 
MR 163 ets 


35287552 
35611289359 


37000800 3 30, 


35845 882712 


46268279 


135937000360 46656000 


. I99 


- A Table of Cube Roots. 


— 
3 Cent. | 4 Cent. | 4 Cent, 
— — — pmm———_—_ | ern > — 
R.' Cule KR. | KR, Cube 


36147045881 391 
362147439928 392 
36347832147 393 
36448228544 ,394 


I 42117461846! 
8 422[75151448 


606983457 423 75686967 
61162984 424176225024 


365148627125 [395151629875 425[767656zz 
36649027896 296162099135 426177308776 
070063 397162570773 427[7785 448; 

6849836032 398563044792 '428/78402752 
= 50243409 [399163521199 429]78953589 


370|5065 3900 


400164000000 43079507000 


37151064811 Lon 64481201 '/431]80c62991 
372 51478848[402 64964808 '432/80621568 


73 Siony: 
37452313624 [404 


49355450827 433811 82737 
65939264 434 81746504 


375 $2734375 [405]65430125 435]82312875 
37653157376 406 nah apr 436 $2 881856 
377 5 3582633 [497[57419143 [437153453453 
378 540ror52 [408[67917312 [438134027672 
379 54439939 (409 68417929 439]84604519 
38054872000 (410168921000! 440 85 184c00 
38155306341 4r1 69426531441 oye 
3382 55742968 412 69934528 [442 8635 0888 
38356181 887 413 70444997 443 8693 8307 
384 56623104 [41470957944 [444375 2.3384 


385 57066625 '415171473375 


445138121125 


386575 12456 416 71991296 446 $8716536 
3 87 57960603 '417|72511713 [447189314623 


388 58411072 418 


73034632 


445129915392 


38958863 859 41917356005 9 [4491995 18849 


390 59319000" 422;74088000 4500/9112 500? 


A Table of Cabe Roots. 


201 


R. 

451 
452 
4 3] 


Cube 
91733851 
92345408 
929<9677 


4549357 364 
455 94196375 
45694818816 


457 93443993 


45% 
459 
460 
461 
462 


463 


465 
466 


468 
469 
470 


96071912 
95702579 
97336000 


97972181 
98611128 


99252847 
454199897344 


00544625 


Ioilg469g6 
467;j101 847563 

102503232 
103161709, 
103823000 


5 Cent. D | 


5 Cent. 


+ Cale it 
gh I11284641 
482 111980168 
4831126785 87/51: 
434113379904|514 
485 1140841251515 
436/114791256|516 
487 115501303517 
488116214272|518 
48911693016gſ519]t 
490 117649000520 


491,118370771]521 
492119095 488[5 22 
493|119823157152; 


494 12055 3784]524 


495,121287375|525 
49612202 3936]526 


497,122763473[537 


471 
472 
473 


474 


475 
476 
477 


478 


479 
590 


104487111 
[05154048 
05 823817 
I06496424 
107171875 
07050176 
108531333 
IC9215352 
I09902239 


I10592000 


98123505992]528 

9912425149915 29 
FOO T250pOODTIF3O 
FOTr! I257FIFO! F331 
5O2l 265060081532 
503'127263527 535 
5041128024064, 534 
505|128787625|535 
5611295542165 36 
507 1303238431537 
5081310965I2153+ 
$09,131 8722291539 
5J10'13165I000/54c 


C———— 


| Cube 

133432831 
134217728 
135005657 
135796744 
r 36590875 
137385096 
138188413 
133991532 
39793359 
140603000 
141420761 
142246648 
143055667 
143877024 
144703125 
145531576 
146363183 
147197952 
145035 88g 
r. 48877000 
149721291 
I50568768 
(51419437 
(52273304 
[53130375 
153990656 
[54554153 
155720872 
[56590319 


I57464000 


A Table of Cube Rats. 


Dn — 


— cc ——— 


5 Cent. | 


Cube | 
158340421 
159220088 
I60103007 
1609891 84 
161878625 
162771335 
163667323 
164566592 
166569149 
165375000 
167284151 
168196608 
I69112377 
170031464 
170953875 
171879616 
I72808683 
[73741112 
174676579 
175616000, 
I76558481 
17750432 
178453547 
[79306144 
188262125 
I 31221496} 
22154267 
193150432 


l 842 2CO09, 599 


1851930cco, 


5 Cent. 


Ke | 
571; 
572 
573 
574 
575 
576 
577 
578 
577 
5 80 
581 
5 82 
533 
534 
5 85 
5 96 
507 
588 
5 89 
5 9O 
F9I 
592 
593 
594 


598 


, Cabe | 


1261694111601 
187149248 602 
188132517, 
189119224 604 
605 


IJOIO9375 


I91102976, 


192100033 
[93100552 
1941945 39 
195112000 
166122941 
1971373658 
198155287 


199176704, 


200292625 
201230056 
20226200} 
203297472 
2043 36469 
205379000 
206425071 
2074746 88 


208527857(623 
2095 845 $4624 
595 209734096 dpeuorn 
5902: 1705736] 

597 


212776173 


R. | 
603 


606 
607 
608 
609g 
610 
G11 
G12 
G13 
614 
G15 
616 
617 
618 
619 
620 


621; 


622 


6 Cent. 

Cube 

217081801 
ZI 8167298 
219256227 
230340864 
221445125 
222545016 
223648543 
224755712 
225866529 
226981090 
228099131 
229220928 
23p346397 
231475544 
2 32608375 
2 33744396 
2 34085113 
2 36029032 
237176659 
2 3 $32 9000 
239483061 
240641348 
2.41 904367 


627 


242970624 


62 6/245 314376 
246491883 


2313847192162 81247673152 
21492 179962924855 8189 
609/12 16000000,630|2 5 00470C0 


——_— EF IT Too 


A Table of Cube Roots. 


_—_— 


6. Cent. 


Cabe 

251239591 
25243596 
253636137 


25 4840104 


256047875 
257259456 
258474853 
259694072 
26C917I1g9 
262144000 
263374721 
SICED 
265847707 
267089984 
268336125 
2695 86136 
27084002 3 
272097792 


374625000 
275894451 


[277167808 
31278445077 


655 


6602 87496000[690 


| 


6 Cent. 


| | 


7 Cent, 


R. 
661 


81662 


663 
665 


667 


671 
672 
673 
574 
675 


676 
677 
678 


273359449679 


680 

S1 
682 
683 


27972626 4'6 84 
20Io1x375j685 
6562 823004161686 
657[2535933 931687 
658]2 848903121688 
6591286191 179]689 


Og 
666 


668 
(669 
670| 


| Cale 
288804781 


291434247 


294079625 


303464443 
30421217 
306182024 
(307546875 
308915776 
310288733 
311665752 
313046539 


315821241 
317214568 
318611987 
320813504 
321419TII5 
322628856 
324242703 
325660672 


KR. 
691 


290I17528[692 
693] 
29275 4944 694 


695 


2954082961696 
296740963697 3 38608873 
298077632 6981340068392 
29941 5309 6991341532099 
300763000 7001343 0090000 
302TI17IL 


701 
702 
703 
794 
705 
706 
707 
708 
709 


314432000 710 


7L1 
7I2 
T3 
714 
715 
716 


4 


71 
327092769, 
132 95509000720 


719 


Cabe 
329939371 
331373888 . 
332812557 
334255304 


4ddane de 
| 


337153596 


344472101 
345948408 
34742 8927 
34891 3664 
350402625 
351895816 
35 3393243 
354594912 
356400829” 
357911000 
359425431 
360944128 
362467097 
363994344 
365525875 
367061696 
768601813 
370146232 
371694959 


373248000 
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A Table of Cube Roots. 


> — 


7 Cent. 


4 


Cabe 
374505 361 
376357048 


3795 23424 


382657176 
7271384240583 
72 $13 85828352 
7291387420489 
73013 89017200 
7311399617891 
732[392223168 
7331393932837 


381078125, 


7 Cent. 


— — — ——— 


— 


Cube 
1751/42 3564751 
7521425259008 


37773306775 3]426957777 
417 54 


754142 866106 
755}43936 8875 
756432081216 
7571433790093 
75 0435519512 
T5 9437245479 
76043 897600c 
761/440711081 
762/44245672+ 
763444194947 


73413954469041764445 943744 


7351397265375 
7361398628256 
7371490315553 
738 401947272} 
739,403583419 
740]4c5 224000 
741406869021 
742[4085 18488 
7431410172407 
744|411830784 
7451413493625 


765447697125 
766449455096 
767451217663 
7654529 "4832 
7691454756509 
7701456533060 
7711458314011 
7721460099648 
7731461889917 
774(463684824 
775 465454375 


746|415160936 


776 4672 88576 


7471416832723,777 469097433 


748418508992 


778470910952 


74914201 897491779 472729139 
750 


421875000{78047455 2000 


Vo 


781 
7 82 
783 


785 
7:86 
7 87 


7 59 
TyC 
791 
4K 
193 
794 
795 
796 
797 
790 
799 
800 
SOI 
802 
803 
804 
805 


——————_—_— 


78 8148 


— 


8 Cent, 


—— 


Cabe 
476379541 
478211768 
480048687 
401890304 
453736625 
495587656 
487443403 
409303872 
491169069 
493039000 
494913671 
496793088 
498677257 
5005 66184 
502459875 
504358336 
506261573 
5OSI69592 


806 
807 
808 


$10! 


510082299. 


FI20@0000 
FI 3922401 
515849605 
517781627 
19718464 
521660135 
23606616 


525557943 


[527 51.4112 
091529475129 


5 31441000 


= > a ot. oe. 


' ATable of Cube Roots. 
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8, Cent. 


__— 


R, 
811 
$12 
$13 
$14 
$15 
$16 
817 
$18 
v19 
820 
$21 
$22 
$23 
$24] 
825 
826 
827 
$28 


Cabe 

53341173! 
535387320 
$37367797 
$39353144 
541343373 
543338496 


547343432 
549353259 
551368000 
553387661 
555412245 
$57441767 
559476224 
561515625 
563559976 
5656092 83 
567663552 
569722739 


} Cene. 


| - 7 Cone 


R. 

841 
842 
843 
544 
545 


846 


54533851 31847 


848 
849 
850 
$51 
852 


353 
$54 
855 


856 


857 
858 


859 


5717870G0 


575930369 


584277056 
596376253 


| 


860 


$73856191/$61 
862 
5780095 37 863 7 
5 800937 04/864(6449725441894'7 
532182875;8651647214625 895 
8661649316 896 896) 
26716517143631897 
5 88480472: 8681653972032 398 
599589719; $6 91656234909 399 
1592704000 '870 o'65 85 030001(900 [7 


Cube 


594823321[871 


Cabe 


Ks 
Ac... 


596947688(87 2663 054848 


599077 Iv 

601211584 
60335T125 
605495736 
607645423 


874 


$73/965338617 

667627624 
875 669921875 
$76 672221376 
77 674536133 


60980019218 
611960049 
61412500018 
616295051)881 
618470208882 
GE $7882 
622835864'88 
625026375 885 
527222016 886 


629422793|887 


= 


536056000/8g0 
638277381}891 
640503928 892 
6427356471893 


631628712888 
533839779389 


6768361 52 


Aid 679151435 


P8247 2000 
68379784 I 
58512 8968 
638465387 
4690807104 
693154125 
695506456 
697864103 
700227072 
702595369 
704969000 
197347971 
709732288 
12121957 
14516984 
[716917375 
719323136 
721734273 
124150793 
726572699 

29000000 
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A Table of Cube Roats, 


9 Cent. 


———— >... 


Re 

goI 
902 
903 
904 


Cabe 


[314327O1 
733870808932 
736314327 ,933|812166237 963 
934314780504 964 


738763264 
935817400375 965 


9051741 217025 


996, 


74367741 


6 


907746142543 


909751089429 


_ 
gI1 
912 
913 
914+ 
9.15 
916 
__ 
918 
919 
930 
J2T 
922 
923 
924 
925 
926 
927 
928 
929 


7 
791453125 
#6 
796597983 


753357100 
75 605 803 


75855052 


76355194 
76606087 


77109521 
77362063 
77615155 
78122996 


78633046 
8888902 


794922 


79917875 
80176508 


930) 


$04357002 


x 
_ 


© 
I 


8 


761048497 


4 
J 


.768575296 


3 


= 
_ 


9 


77 8688000 


I 


753777448 


7 
4 


: 


OI ———_ — 


KR. | 


6 


145 
246 


9471849275123 
948851971392 


249 
95 6 
951 
952 
953 
954 
955 
956 
957 


95 8/879217912 988 
95 915881974079 989 


980.8847 36000 990 


e 


| 
| 


936,65920025856 966 
937822656953 967 
905,748613312(93 8 825293672 968 
339 827936019 96g 
940,8305 84000 970 
9411833237621 971 
942\835 896888972 
9431338561 807 
944841232384 


—— —— 


9 Cent. 


Cule |K, 
$0695 4491 961 
509557569 962 


9 "= gy | 


Cube 
$87503681 
$90277218 
593056347 
895 841344 
898632125 
90I 428696 
904231063 
9907939232 
909853209 
912673008 
915498611 
91330948 
973[921167317 
974924010424 
975192685 9375 
9761929714176 
9771932574833 
9751935441352 
854670349197 91935313739 
857375000 980/94T192000 
860085351 981/944076141 
862 801408 982/946966168 
865523177 9831949862087 
868250664 984'952763904 
870983 875 9851955671625 
873722816 996/95 8585256 
876467493 987,961504873 
964430272 
967361669 
9709299000 


| | 


643908625 
8465905 36 


—— WW 


A Table of Cube Roots. 2097 © 


OO 
= 


— 


9 Gente - |-—- | Cent. 
R, . Cabe | Re | Cabe 
g91| 973243271 996 |988047936 
992 | 976191488 _ 1997 | {991026973 
9931 979146657} 998 [994011992 
994| 982 107704] 999 | 997002 999 
995 | 985 074875 1000 | 1000000000 


& #4. 
> 
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Some uſes of the Square 
and Cube Root. 
how to exrratt them, hath already heen 


| Uſes of the Square Root, 
\ ' taught, and for more eaſe and expedi- 
tion, there are 7 ab/es ready calculated, both of the 
Square and Cube Roots, from 1 to.1000, we come 


now to ſheiy ſome uſes thereof, which in ſome mea- 
ſure will appear in the Propoſitions following. 


Hat the Square and Cube Roots are, and 


PROPOSITION. I. 


Admit the height of the wall of a Fort or Caſtle tobe 
ſcaled, be 30 fort, and the bredth of the Trench 

* about the Fort be 4O foot, ] demand of what length 
a Scaling-Ladder ſhould be, juſtly to reach from 
the edge or brow of the Trench » to the top of the 
Wall. 


By the 47th, of the firſt Book of Euclids Elr- 
ments, It is demonſtrated ; that, the ſquare of the 
Hypotennſal of all right angled plain Triangles # t- 
qual to the ſquares of the 2 other ſides ; 1 therefore 
to reſolve this Propoſition, ſquare the height of the 
Wall which is 30, facit 900; alſo I ſquare the | 
bredch of the Trencb which is 40 facie 1600, theſe 

log Ball foiny teh jeorper tu lor bf 
1's Oy W120 edu ans Shana 
{C64 - mg angles Triangle aft all 


4 
l 
i 


The uſes of the Square and Cube:Root, 209 
two added together make 2500, the ſquare root 
whereof is 50, and ſo long muſt } a” Scaling Ladder 
he mad2 to reach from the edge of the Trench to the 
| top of the zyall. 


PROP OSITION, Lt. 


Thert be two Towns, 4: Chicheſter 4d York, which 
lie North and South one from another, and their 
diftance is 220 miles, and Exceſter lieth direbtly 

- Wei from Chicheſter 120 miles, 1 deſire to know 
the diſtance of Y ork from Bxceſter.  __* , 


qanre 120, the * Fxceſter. 
ditance of Exceſter © hÞ+ 
and Chiceſtker , it 

maketh 14400, like- 


"iſe ſquare 220, the 
 difance of Tork and /. 
Chicheſter 3 facit 5 ©. _ 220 0 

48400 , theſe two Chiceſter York 
| numbers added toge- 

ther make 62 800, whoſe ſquare root extraed (or 

found in the. Table) will be 250 4 near,and ſo ma- 

Na miles 1s Exceſter diſtant from York, 


Uſe of the Cube Root, 


Ne chiefuſe of the Cube Root, is to find out 

a proportion between, like Solids, ſach are 
Ipheres,Cubes,and ſuch like ; as inthe Propoſition 
loving. 


P PRO. 


210 - Uſes of the Square and Cube Root. 


| PROPOSITION, Ling 


If a Bullet of Braſſe of 4 inches Diamuer, wig 
9 pound, what ſhall 4 Bullet of Braſs meighynhuſ, 
Tron. Diametet is ECobebes 27 21TH " ; 


Cube 4 the Diameter of the leſſer Bullet, make 

'64,11 mo Cube = Dipon of the grevrlhb 

2, Jets, makes 4609. is done,- fay by the Rule 

E of proportio} If-the Cube number 64, give 91, 

weight, what .ſhall the Cube -namber 4608 give? 

Multiply and divide, you (hall ind 72, and fo m1 

Irsn Ty pounds wil aBullet of Braſs weigh, whoſe Diz- 
meter is 8 inches.” © | 


64- q: $1L-JL 
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210 Uſes of the Square aud Cube Root, 


' PROPOSITION. _ 


If a Bullet of Braſſe of 4 inches Diameter, weigh 
9 pound, what ſhall 4 Bullet of Braſs meighywhiſ, 
Tron. Diametet is 8 #pebes ? © > oi oy / 


.. Cube 4 the Diameter of the leſſer Bullet, -makey 

'64, likewiſe Cube the Diameter of the greater Bul. 
$12, let's, makes: o8. This done,-fay by the Rule 

of proportion} If-the Cube number 64, give 91, 
weight, what .ſhall- the Cube -namber 4608 give? 
Multiply and divide, you ſhall find'72, andfo mz 
Irsn Ty pounds wil aBullet of Brafg weigh, whoſe Diz- 
meter is 8 inches.” Tab 3 
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Aving in the firſt Part of this Book exem- 
H plified the Art of / «/gar Arithmerick both 
in whole Numbers and Frattions ; We 
| come now to treat of DECIMAL 
ARITHMETICK, which teacheth how to 
perform [as it were) in bole Numbers, all that the 
former did effe&t by Fra&tions, I will not infift 
upon the antiquity .Or exce/lency Of this kind of 
Arithwetich, but come immediately. to the praftice 
| thereof, and ſhall therefore premiſe theſe Propoſi- 
tions following. 


Propoſition 1. 


Avulgar Frattion being given, how w reduce the- 
| ſame into a Decimal. 


The Rule. 


- To the Numerator of the FraGiow given,add what 
3 number 


214 Decimal Arithmetich, 
number of Cyphers you pleaſ, e« then divide the Ny- 
Merator by 1+he Denominater;- che quotient halle 
the Decimal Fraftion required. SON 


? " Example. 

'-* Let it be required to redace 775 ' into a Decimal: 
firſt, rothe der 4, add trve Cyphers, {@ 
will it be 400009, divide this number by the De- 
rominator 17, and the quotient will be .2 3529, 
which is the Decimal required... © 


{ And here note, that Decima/! Fraftions are net 

- Written an a ſmaller figure with a line detween 

, | them, . as rww/par Frattions are, but of theſame 

. Mgare, anly theze muſt be a Comma or pozpt put 

7 between the' whole Number and- the FraGtion, 
, and that 35 the diſtan&tion, 


Example 2, If Yeu would expre £235 vy in «dt 
cimal way, it muſt be written as tolloweth, 


By the laſt example you and that 45 reduced to2 


decimal, was .23529, therefare 235 45 mult de 
written thas ; 235, 23529. Indecimal fra&ons 
the Numerator is only expreſſed, and the Denomi- 
nator onely intimated ; for. #his R U LE 1s gene- 
ral, Of how many figures ſoever the Numerator 
4 decimal frattion doth confift, of ſo, many Cypher 
with a Unite before them, d:th the Dencminqa«s 
che ſame fratlion confift. So this Decimal 12,625, 
if it were written in a vulgar way, would be 12.5559 
but in a decimal, only 12,625, the Comma or point 


ber 


berween 12 add 625 diſtinguiſheth the whole niwy | 
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ber from the raGion, and the fraction 625 confit- 


ing of three figures, intimates that the Denomina- 
tor thereof mult 'confift of three Cyphers and an u- 
nite before them ; So the Social before exprefled) 
235, 23529, 1t1t were written in the.yulgar way» 
would be 235 v53555. "OY | 
- Bat it ſufficeth tro expreſſe in Decimals the Nu- 
merators only, -and omit the Denominators, the 
Denominators of all Decimal fractions being either 
10, 100, 1008, 10000, 100000, &c, according 
tothe number of figures contained. in the Numera- 
fors. 
According to this Rule, you ſhall find that 
7 / will be in Deci- .$0000 
124 pmals by adding 1 2,42 857 
132,25 Cyphens, 132.52941 | 
And by.this means, all manner of. Fraftions of 
Coyne, Weights and Wſeaſures, may bereduced from 
vulgar Fractions, -to. decimal Fractions ; as by the 
next Propoſition will appear. | , 


Propoſition 2. -.. 

Hoa to expreſs Englifh-Coin in Decimal Numbers- 
Let it bg required to expreſs 9 ſhillings (which 

1s ;2 of a pound Srer/ing ) in adecimal ; To the 
Numerator 9: add two Cyphers; making it 900» 
Which divide by 20,--the quotient is, .45, for the 


decimal of 9 5. . Sothe decimal of x3 x, will be 65, 


and ſo for any nambet of ſhillings. 


|| Here note, that in the Redu&tion of Valgar fra- 
ctions into Decimals, that many times the firſt, 


ſecond or third places of the Decimal trations 
| P 4 are 
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are Cyphers,as in the following Table theDect. | . 
mal of one farthing is .oo1041 67, andthe rez. 
ſon is, becauſe if you reduce 33+ intoa Decimal 
(for one farthing is the 960 part of a pound Ste. 
ling.) you ſhall by adding of Cyphers to the Ny. 
merator find the Quotient to be 104167, but ty, 
Cyphers muſtbe placed before it ; becaiſſe dj. 
viding 1000000 by 960, the place of Unites'in 
the Diviſor at the firſt demand. exterdeth unty 
the third Cypher in the Dividendsfor in reducing 
of Vulgar fraQtions to Decimals, this is, 


A general Rule, 


T bat if the place of Unites in the Diviſor, at the 
firft demand extend but anto the firft of the Cyphers 
annexed to the Numerator of the frattion, there X 
be no Cypher put before in the Ructient, but if 1 
place of Unites extend unto the ſecond Cypher added, 
then one Cypher muſt be placed before in the Quati- 
ent , if unto the third Cypher, then two Cypbert 
wuſt be placed before in the Quotient, &c. 

According to which Rule, if you make trial you 
ſhall find rhat the Decimal of 7 -. will be .35, the 
Decimal of 5 d, will be ,0208339 3, the Decimil 
of two farthings will be ,00208333,as in the Table. | 

By theſe Rules laſt delivered are the enſuing 
Tables of . Ex ” Monty, Weight and Miaſm 
compoſed, and the like may be done for a forreign 
Coin, &c. according as every mans occaſions ſhall 
require, | 
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The TaBLE of Exgliſh 
|  (otn in Decimals.. 


2 SBTST TEES 5. 


— CC» MI 


w— — x ; 


Engliſh Coin. [| D.rr j.04583333 

— —_ IO .|.04166667 

Sb. 19] .95 9 |-0375 
18|.9 s [03333333 
17|.85 7 [.02916667 
16|.8 6 |.o25 
I5|.75 5 |.02083333 
14| 7 4 1.01666667 
13] .65 3 [.on25 
x12|.6 2 |.0833333 
IT|.,55 x 1,04166667 
IO1,5 HE ns Tn 
9 [.45 F. 3 }|.003125 
$|.4 2 |.,00208333 
71435 I 1.00104167 
- A Troy Weight mn 
4\.2 Decimals, 
3|.15 QO.1t 1.91666667 
2.7 10 -1.83333333 
I «OF 4 75 
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Decimal Tables. 


| 66666667 


"41666667 
33333333 


AS 
16666667 


- 0833333? 


> 


_ 
07083333 
| 06566667 
0625 
05833333 


o5 


| 04583333 


| 04166667 
0375 


1 03333333 
02916667. |. 


| O25 
- 02083333 
' 01666667 
OI25 
00833333 


3 
7 
6 
5 
4 
3 
2 
'L 


Pp IS 


00416667 


|. 07916667 ; 


58 33 
S3.25255 | 


1 05416667 


= 2 
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Is 4 
00381 

| 00364583 
00347232 
00329861 ' 
OO3ZI25 

00295139 
00277778 
00260417 
00243056 
00225694 
00208333 
00190972 


| 00173611 


ooI5625 
oQTI 3 8889 
00121528 
00104166 
00086805 


00069444 


0005 2083 
00044722 
OOOQI73IL 
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T ables of Recufron, = 
| O 
Avoirdupois great 7 —_ 
weight is | —_ 
Decals: , | Dd 
| 3 j 02678571 
_—_ C- 2 | o01785714 
1 | .oo892857 
3 qu *75 =; Strd 
2 q!te Tp 7 | : 
| © 
ay | 2gro7:ge | Omas | coBgrog 
- gt * 00725446 
25 | .2232142 | Lf Be 
24 21428571 wy he 
23 | 20535714 a —_— 
22 | 19642857 | © 1 — 
BS.” 
wed Hm 4 8 | 00446429 
201 ,17857143 : | 20446429 
EONS 6 | 00334821 
181 16071428 : | de. ey 
—_— . | 
ot | 3| 00167411 
T | 09995957 2 | OOTI 1607 
I I25 fo 
i" IIG607143 | I | 00055804 
12 | «1 pg : 
11 | 09821428 | —— ITY 
p" | NN” $12 | cnp07908 
9 | 08035714 | balf Hm 
8 | 07141857 | 198. | 
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9].03515615 
8] 03125 
Avoirdupois 7 | 92734373 
little weight in 6] 9234375 
Decimals. 5 [019531 25 
— p—— 4 | 015625 
Onnces 151-237 3 | 01171895 
24} 875 2 | 0078125 
x3] 8125 | I | »00390625 
12175 | 
11j6875, EY ENS 
x0[.625 
9} 5625 | 3 gu. | 00292969 
$5  baff 00I95312 
714375 I gt. 00097656 
61375 COLE FEET >: 
; oy | Liquid Meaſure, 
3 1875 | | in Deeimal:. 
2] 125 p—— 
1].0625 P. 7] -875 
| 6| 75 
- | 5] 625 
4] 5 
Drams. 15|.05859375 3] 375 
14| 9546875 of Be 
x13| 05JO78I15 If 125 
12[0468757 1 3gu | 09375 
, T110 4296875 | baf. 0625 
10|,0390625 | 1 9#- [.03125 
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Tables of Redsfion, 


Dry Meaſures 
in Decimals, 
Buſbels, 7 | 875 
61 75 
5 | 625 
4] 35 
31-375 
2\ 25 
I |.125 
Pecks. +3 .09375 
2 | 0625 
1| 03225 
3 gu. 0234375 
balf O156325 
I gue ,0078125 
Pints, © 3| 0058594 
2 | 0039063 
1 | .cOI9531 


Long Meaſ Aress the In- 
tegers being yards and 
ells i in Decimals. 
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(75 
3 


I}.25 


” 


Naile 


3 qu. 
balf. 
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24 


24 
22 


20 
19 
18 


17 
16 
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065755 
053016 


060274 
057536 
054795 
OF2ZOF5F 


' 049316 
:»046 577 


043 337 


. ©£4L097 . 


038357 


. 035617 


0323797 
030237 


:027397 


024657 


.o021918 
- 029178 


016438 
O13698 
OTOg959 


0082192 


0054795 
| 002739 


Tables of Redsfiion. 


D:zens in Deciwal;. 
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—— 


= 8 | 9166667 
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8333333 


75 K. 
6666667 
5293333 


4166667 - 
3333333 
TIF 


5 , 
1666667 
0833333 
.076388 - 
05694444 
0625 
0555555: 
0486111 
0416667 
034/453 
027777: 
0208333 
o13-8889 
0069444 
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The'ufe of the fore-going Tables, ; 


"T" He Tables preceding- are in number. nine ; 
| The fickt being of Engi/h Coyn ; The ſecond 
of Troy. wtight.; The third of Awvoirdupois great 
weight. The. fourth of Awoirdapois little weight, - 
The fifth 07 Liquid Meaſures. The: fixth'of Dry 
Meaſures. The ſeventh of Long Aeaſures. The 
eighth of Time, and the ninthi, of Dozens : Theſe 
ſeveral Tables are made by the Rules immediately 
ooipg before them, and their.uſe is ro. expreſie in 
Decimal numbers either Money, Weights: Or: Mea- 
ſure, as bythe following Propeſictons will appear. 


L Le E , ; PROP,. » F : SY 
How by. the. Table to- ex- 
preſs Engliſh Coin 7# 
2-07-5955 297 
| The firſt of the nine Tables is for this purpoſe ; 
therefore if you would expreſle either ſhillings,pence 
or farthings in Decimal numbers, you mu repair 
to the firſt Table, which is of Engli/h Coin, and 
there againſt 13 ſhillings you ſhall finde . 65 which 


the Decimal of 13 ſhillings, alſo againſt ſeven 
pence 
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pence you ſhall find . 02916667, which is the De* 
cimal repreſenting 7 pence : Alſo againſt 2 far 
things you ſhall find , 002083 33, which is the De- 
cimal anſwering to-2 farthings, and the like is to ht 


done for any other number of ſhillings, pence, gt 


farthings. | 

But if it be required to find the Decimal of divas 
Denominations of Coin in one ſum, as of ſhillings, 
pence,.and farthings together, you muſt add the 
Decimals of all the particulars together, and the 
ſunz of them ſhall be-the Decimal ſought, 


E xamples 


If yon would know the-Decimil of 13 5. 74; 


2 4.in one-number, you muſt firſt look . .. . 

in the Table for the Decimal of x 3 5. .65 | 
which is 65, and ſet that down, then ,02916667 
look: for the Decimal of 7 d, Which 1s .00208333 


- 00916667, and ſet that dowa alſo ; ———— 


Laſtly, ſeek the Decimal of 2 q. which ,68125000 
15 ,,00208333, ſet that down alſo; : 

then if you add theſe three numbers together, as in 
common Addition, you fhall find the ſam of them 


to be, 68125000, which is the. Decimal belong- ' 


ingto13 5.7 4,2 q. as by the work in the Margins 
appeareth. Ws © 
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PROP. II, 


| How by the Table to ex- 


preſſe T roy-weight 7 
Decimals. 


The ſecond Table is of Troy weight, the ſeveral 
Dznominations whereof are Ounces, Peny-neights, 
and Grains : So that by the Table you ſhall find 
that the Decimal belonging to five ounces is ; 41+ 


| 666667,the Decimal belonging to 17 peny-weight 


s.. 07083333, and the Decitnal belonging to 13 
Grains 18 , 00225694, and ſoof any other number | 
of ounces, peny-weights, and grains ſeverally, 

Butif it were required to expreſle theſe (or any 


| other) ſeveral Denominitions in one Decimal Fra- 


Qion, then you muſt {as before you did for money) 
take out of the Table the ſeveral Decimals belong- 
instothe reſpe&ive quantities, and add them toge=- 
ther, ſo ſhall the ſam of that Addition be the Deci- 
]mal ſought. 


E xample 


If it were required to. find a Decifnal which 
| ſhould repreſent 5 ounces, 17 peny-weight, 13 
Sans, you muſt firſt look in the Table for the De- 
amal belonging to five ounces, Which is . 41666- 
667, and \ycite it down, then look the Decimal be- 
Q_ longing 
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longing to 17 grains, which is , 07083333, and 
write that down,then look for the 
Decimal of 13 grains, which is 
- 09225694, and write that 
down, then adding, theſe three 
numbers together, you ſhall find 
the ſum of them to be , 48975- 
694, Which is the Decimal re- 


» 41666667 


. 00225694 Cf 


« 45975694 


preſenting 5 ounces, 17 grains, 13 peny-weight,z | 


by the operation in the margent appeareth, 


PROP, 1I.. 


How by the Table to ex- 
preſſe Ayoirdupois great 
weight zn Decmals. 


Thethird Table is of Avoirdypois great weight 
theſeveral Denominations whereot are Quarters & 
Hundreds, Pounds, Ounces, and Quarters of Ounct 
thas you ſhall find in the Table, that the Decimal 
of 3 Quarters ofa Hundred is . 75, the Decimald 
2.2 pounds is . 19642 857, the Decimal of 7 out- 
ces 15. 00390625, and the Decimal of 3 quarter, 
of an ounce is . 00041 853, in this manner by 
Table you may find the correſpondent Decimal be- 
longing to any number of quarters, pounds, ounces, 
and parts of ounces ſeverally, 

But if it be required to find one Decimi 
nufnber which ſhall repreſent, divers denomin# 
tions , you muſt firſt finde the Decimal belong 
-. Ing to the ſeveral particulars, and add _—_ 
| vethe 


—_— 
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rether, the ſum whereof ſhall be the entire decimal 
required. | 

I_ Example, 


/ 


Let it be required to .find a decimal which ſhall 
repreſent 3 quarters, 22 pounds, 7 ounces + of an 
ounce. Firlt, look m the Table for the decimal of 
three quarters of a hundred, which is .75 ,and write it 
down, then look forthe decimal of 22.pound,which 
5.19642 857,and write that down, 
alſo look the decimal belonging to .75 
ſeven ounces, Whichis ,00390625, .19642 847 
ad write that down': Laſtly, ſeek ,00390623 
the decimal of three quarters of an .cooq1 853 
ounce, Which is ,00041853, and ——-—— 
mite that down, then adding theſe. .9507533$ 
four numbers together, you ſhall find 
the-ſum to be .95075 735, which is the Decimal 
repreſenting 3 qu. 22 /ib, 7 oun. 4 of an ounce. 


PROP. IV. 
How by the Table to ex- 


' preſs Avoirdupois little 


weight in Decimals. 


The fourth Table is of Avoirdupos: little weight, 
tde denominations whereof are Ounces, Drams, and 
Quarters of drams,ſo that theDecimal of 11 ounces 
$.6875, the Decimal of five dramsis.0195 3125, 
nd the decimal of one quarter of a dram is 
00097656, Q 2 Bur 
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But if it be required to find one decimal number 
, which ſhall repreſent tx ounces, 55, then you 
mult firſt look for the decimal belonging to 11 our- 
ces,Which 15.6 875 ,and ſet it down,then look for th 


Decimal anſwering to 5 drams,which 
is .C1953125, and ſet that down. 
Laſtly, look the decimal belong- 
1ng to a quarter of a dram, which is 
.00097656,and ſet that down; theſe 


three numbe;s being added together, 7080078! 


produce ,70800781, which is the 


correſpondent Decimal belonging to 11 ounce, 


drams, and a quarter of a dram. 
PROP. V. 


How by the T able 


preſs Liquid Meaſures 


 1inDecimals. 


Becanſe there is ſo. great variety of Liquid met 
ſures, that hardly any two commodities are ſold)y 
the ſame, the difference of the gallon co | 
making alteration, we have therefore in this f 
Table made the greate(t denomination to be 0 
211lon, the next leſs denomination being pints a 

uarters of pints, ſo that in the Table you ſhall find 
tke decimal belonging to three pints, to be 437), 
and the decimal belonging to two quarters, 0 
a pint, tobe 062.5, and ſo for any other, _ 
But for to expreſs pints and parts of pintsin 


.6875 
0Ig95311 
«00097656 


—— — 


£0 EN- 


ent 


EI—_ 
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entire decimal number, you muft add the Decithals 
of the ſeveral denominations together, and their 
ſamme ſhall be the entire Decimal. 

So if you were to expreſs z pints and _.375 
an half 3n. one entire decimal number, .0625 
add the decimal of three pints, which is 
375, to the decimal of two quarters, 44375 
which is .0625, and their ſum 4375, 


ſhall be the Decimal of three pints and an half, 


+ 1} NL 


How by the T able .to ex- 
preſſe dry meaſures in 


Decals. 


The Gxth Table is of Dry deaſures, the ſeve- 
ral derominations whereof ate Buſhes, Pecks, quar- 
ters of Pecks and Pints, {0 may you find the decimal 
of five buſhels to be .625, the decimal of two pecks 
tobe ,0625, the decimal of three quarters of a peck 
tobe ,023437, the decimal of two.;pirits to be 
.0039063, Thus are the: correſpondent decimals 


' belonging to the ſeveral denominations found. 


Batif you would have one number'to expreſs. 5 
buſhels, 2 pecks, three quarters of a. peck, arid 2 
pints: you muſt firlt find the decimal belonging to 
5 pecks, which is .625, and write it down, then 
find the decimal of two pecks, which is .0625 then 
ſeek the' decimal of three quarters! of a -pecK', 


whichis ,0234375, and write that down. Laſtly, 
Q 3 ſeek 
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ſeek thedecimal of two' pints, which .625 
is ,0039063 , which numbers being 40625 
added together , produce ,7148438, .023437 
which 1s the decimal belonging (or ex- | ,00399; 
preſſing) 5 buſhels , 2 -pecks, three ——. 
quarters of 'a peck, and 2 pints. 7148g1 


PROP, VIL. 


How by the T able to ex- 
preſs. Long Meaſure 
1 Decals. ON 


The ſeventh Table is of Long Meaſures, tit 
Integers being Yards and Els ; "and the lefer &- 
nominations are quarters of Yards or Ells, Nailts 
and quarters of Nailes, So you may find in tle 
Table that the decimal of three quarters ofa Yai, 
Or an Ell is .75., thedecimal-of two Nailes,1s 125, 
and the decimal of one-quarter of a Naile 
015625. | 2 

But if you, would have .one.number wory 
3 quarters of 'a Yard,or an-EY, two Nailes, and oe 
quartet of a:Naile, you muſt ſeek the decimal d 
three quarters of a Yard or Ell, which is .75, 4% 
write it down,likewiſe ſeek the decimal 
of two Nailes,which is,125, and write 15 
that down, . Laſtly, ſeek the decimal of *' 
one quarter of aNalle,which-is.o1 5625, %4—;- 
and write that-down, theſe three num- 

bers added together, make ns” by 
| ec 


d 
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decimal belonging to 3 quarters -vf a- Yard or Ell, 
2 Nailes,and one quarter of a Naile, | 


PROP, VIII. 


How by the T able to ex- 
preſs the partsof Time 
in Decimals.. 


Time 18 uſually divided intd Years,  Aoneths and 
Dayes : Sothe eighth Table which.is of Time,con- 
fiſeth of theſe two denominations, Moneths and 
Dajes, you may find that the decimal of 5 moneths 
is ,416667, the decimal of 26 dayes is .071233. 
Theſe are tae principal decimals, but the compound 
decimal rumber repreſenting 5 moneths, 26 days, 
1s .457900, as you ſhall find,if you add ,071233, 
which 1s the decimal of 26 dayes, to .416667, 
which is the decimal of 5 moneths. 


| PROP.” IX. 

How by the Table to ex- 
'preſs Dozens i Decti- 
mals. | 


The laſt Table is of Doz.cusy. the Integer being 
a Groſſe, and the ſmaller denominations are Dozens, 
and parts of Dozens, ſo may you find the decimal 
of ſeven dozen to be .5 833333, and the decimal 


Q4 of 
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of five parts of a dezen to be 0347222, and theſe 
two numbers added together , make .62205x5, 
which 15 the'number which repreſenteth 7 dozen, 
and -; partg'of a dozeg. 

In the ſetting down of Decimal FraQtions, to 
add them together, you muſt alwayes obſerve to (et 
Primes under Primes, Seconds under Seconds, Kc. 
which the points before the ſeveral FraRtions will 
dire& you to do, 


Hitherto we have ſhewed. the uſe of the fore- 
going Tables in expreſſing of Frations in 
decimal numbers, | It reſteth now to they 
the uſe of them in finding what fra&tion ei- 
ther of Money, Weight or Meaſure, any 
decimal number Fyen doth repreſent, .and 

e 


that (hall be made evident by the enſuing 
Propofition, Led, | 
PROP. X. 


| A decimal number being 91- 

ven; how to find What 
Frattzon it doth repre- 
ſent. 


- Let 02916667 bea decimal number;repreſent- 
ing ſome Fra&tion part of Engl ſþ Coin :, Becauſeit 
15 required to find the value of this FraQtion in 


Engliſh Coin, you muſt therefore repair to the - 
| | ; 
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ble of Engliſh Coinz in the ſecond cplumn of which 
Table ſeek for the number given (viz. 02916667) 
which you ſhall find to ſtand. againſt 7 pence, and 
ſo much is the value of the decimal Fraftion 
02916667, in Engliſh Cain, 

Alſo if the decimal Fration. 7 5 were given,you 
ſhall find the yalye thereof to be't 5 ſhillings, and 
the value of ,003125 tobe three farthings. 

Likewiſe in the Table of Troy weight , if 
.41666667 were given, it would fignifie j- oun- 
ces, \and ,05416667 would expreſs 13 peny 
weight,and .00173611 will expreſs ten grains, &c. 

After this manner may you-find the value of any 
decimal number given, either in 4Zoney, Weight or 
Meaſure, when the number given may be exatly 
found inthe Table : But if the number given cannot 
be found exatly in the Table unto which, it is di- 
reted at one entrance. Then you muſt, Find in 


the ſame Table, the neareſt number you can leſs than 


the given number, and take the number that anſwers 
unto it inthe firſt colmmn, which will be the greateſt 
Fradtion of rhe number required : then ſubſtratting 
the decimal thus forind, out of the decimal given, 
you ſhall have a remainder, which remainder ſeek 
a!ſo in the ſecond columm of the Table, if it may be 
found ; if not, ſeek the neareſt lefſe, and the num- 
ber anſwering thereunto in the firſt column ſhall be 
the next greateſt fraition ; then [| © Era. ron de 
cimal found out of the former remainder, there will 
be another remainder, which alſo ſeck in the Table, 
and proceed as in the former : An Example or two 
Will make all plain, 


Example 
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Example 1. 


Let ,68125000 be a Decimal given, repreſent- 


ing ſome part of Engliſh Csin, It you look in the: 


Table of Engliſh Coin for .6 8126000, you cannot 
find it, -but the neareſt number in the Table lefſe 
than it is.65, againſt which I find .1 3 5. {0 that 13 ;, 
15 the greatelt fraQtion part of Engli/ſh-Coin agreeing 
to this number, A 

This done, ſubſtra& .65 out of 68125 000, and 
there will remain. 03125000, which number alſo 
you mult ſeck in the Table of Eng/iſh Coin, but be- 
ing you cannot find it there, you muſt take the 

neareſtnumber leſs than it, which 1s ,02916667, 
avainſt which I find 7 pence , which is the next 
greateſt frabtion part of Engliſh Coin agreeing to 
this number, 

\ Again,ſubſtraft ,02916667, out of .03125000, 
and there will remain .00208333, which'number 
ſeek in the Table, and you ſhall find it to ſand 
againſt 2 farthings,and ſo much doth this laſt remain- 
der fignifie in Eng/i/h Coin, and the whole given 
number .68125000 doth repreſent in Engliſh Coin 
x 3 ſhillings 7 pence-2 tarthings, as by the operati- 
on following doth appear. 


.63125000 


| 
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168125000 number given. 
[.; ORSPy the next leſſer number in the Table re- 
| preſenting 13 5, 
,.03125000 firſt remainder, | 
.02916667 the next leſſer number inthe Table re- 
| prefenting 7 d.” 


2 
| ——— _ 


,00208333 ſecond remainder , which repreſents 
EG: two farthings. 

So doth the whole number repreſent 13 5. 7 d. 
2 4. 

Example 2. 

Let the Decimal . 87426934 reprefentmg-ſome 
ration of a pound ſterling be given. Hf youloak 
in the Table of Engliſh Coin for .874*6934 you 
cannot find it ; but the neareſt number 1 Fabte 
leſs than it is .85, againſt Which 1 find 17 ſhillings, 
ſothat 17 ſhillings 1s the greateſt fraction *part of 
Engliſh Coin, agreeing to this number, 

hen ſubſtraCting . 85 out of . 87426934... there 
will remain .02426934, which number alſo you 
muſt ſeek in the Table of Eng!iſh Coinz' but ſecing 
you cannot find it there, you muſt take the neare(t 
number lefle than'it, which is .0208333J, againſt 
which I find 5 pence, which 1s the next: greateſt 
fraction part of E noliſh Coin. 

Laſtly, ſubſtra& ,02083333,out of .02426934, 
and there will remain 00343601, which number 
= maſt alſo ſeek in the Table of Eng!iſþ Coin 

ut not finding it exaQtly there, you mult take the 
neareſt number leſſe, which 1s 003125, _—_ 
\ whic 


—— 
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which you ſhall find 3 farthings, which is thenext 
greatelt fraction part of Eng/i/h Coin, and the De- 
cimal ,87426934, doth in value fignifie 17 ſhil- 
lings 5 pence 3 farthings, and ſomething more, for 
.003125 is the decimal of 3 farthings z and the 
number you are to look for in the” Table /is 
00343601, greater than the decimal of 3 far- 
things - wherefore, if you ſubſtract.0031 25 out of 
.0034360T , there will remain .311o1, which 
is the 3332... part of a farthing, which is inconfi- 
derable. See the following operation, 


w 37426934 Decimal given. 
3 


85 ..- -. - Decimal of I7 5. 
924269 34 Fuſt remainder, 
02083333 Decimal of- 5 4, 


— 


00343600 Second remainder. 
003125 .. Decimal ot-—3 9g. 


00031101 Decimal part of a Farthing. 


MA—_ 


C And here note, that whatſoever hath been 
here ſaid concerning the uſes of the Table of 
Epgliſh Coin, the ſame order is to. be 0b-, 
ſerved in the uſe of the other Tables of 
Weight, Meaſure, Time, &c. as by the tol- 
lowing Examples (af you make trial) wall ap- 
pear. 


E xampiess G 
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Examples. 


x If this decimal 48975694, were piven to 
know the value thereof in Troy neight, you ſhall 
find it to contain 15 ounces, 17 peny-weights, and 
I 3 grains, oe 

2 Alſo if .95075335 were a Decimal given, 
and it were required to find the yalue thereof in 
Avoirdupors great weight, you ſhall find it to con- 
tain 3 quarters of a hundred, 22 pound, 9 ounces, 
and 3 quarters of an ounce. 

3 Likewiſe, if .708007 81 were a decimal Fra- 
&ion given,you ſhall find the value thereof in Apoir- 
dupors little weight tobe 11 ounces, 5 drams, and 
one quarter of a dram. 

4 If .4375 were a Decimal, whoſe value were 
required in Zignid Meaſare, you ſhall find it to 
contain 3 pints and an half. 

5 Let .7148438 be a Decimal given, whoſe 
yalue is required in Dry meaſures, you ſhall find it 
to contain 5 buſhels, 2 pecks, 3 quarters of a peck, 
and 2 pints, 

Thus have I ſhewed you the uſe of theſe decimal 
Tables in expreſſing of the fraQtion parts of Aſoney, 
Weighty Meaſure, &c. But becauſe theſe Tables 
may not be alwayes at hand, when there is need of 
them ; I will here ſhew you- how the value of any 
Decimal given, may be known by multiplication 
onely , and this 1s 


THE 
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THE KALE. 


Multiply the Decimal given, by the number of 


known parts of the next inferiow Denomination, 
which are equa! to the Integer the Product is the was 
Iue of the Decimal propoſed in that inferiour Deno- 
mination ; and if there bappen to be any Decimal in 
the Product, you may in like manner find the value 
thereof in the next inferiow Denomunation, and ſo 
proceed till you come to the leaſt known parts of the In- 
'4 egers 


Example. 


Let .6 7395.8 3 4 bea Decimal given, re- 
- preſenting the fration of a Pownd ſterling, Firſt, 
multiply .6 7 395 8 3 4 by 20, (the number of 
ſhillings in a pound Rerling) and the Produd will 
be 1347916680, from which catting- off the laſt 
eight figures with a point,or daſh of the pen (becauſe 
there were eight figures 1n the given Fraction) there 
will ſtand before the point [towards the left hand) 
13 , Which are fhillings, and the remainder 
.47916680 ſtanding behind the point, will be the 
fraftion part of one ſhilling ſterling, which number 
+47916680, you muſt multiply by x2 (the num- 
ber of pence 1n one ſhilling) and the Product will 


be 575000160, from which number cut off the laſt 


eight figures-as before, and there will be 5 left to 
the left hand, which are 5 pence, and the figures on 
the right hand of the point, viz. .75000160 are 
the fraction part of one peny ſterling, which there- 
fore multiply by 4 (tae number of farthings in one 

peny) 


— 
— 
- 


ns Goes aw. At un ao a an Ch Cares 
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peny) and the Produt of that multiplication will be 
300000640, from which cut cff the laſt eight fi- 
oures to the right hand, and there will be left 3 to- 
wards the left hand, which repreſenteth 3 farthings, 
and the remaining figures towards the right hand are 
but the fration part of a farthing, which we there= 
fore reje&. And thus you find by Au/ciplication 
only, thatthis fraRtion .67395 $34 doth repreſent 
in the known parts of Exgliſh Coin, 13 ſhillings 5 
pence 3 farthings, as by the following operation ap- 


peareth. 


Shillings 13,47916680 
12 


——_—_— 


95833360 
47916680 


Pence $5,75000160 
4 


at. t_—_—_ — = 


Farthings 3,00000640 


In like manner, if this frakion .94 $0904 8 
vere given, repreſenting ſome fraction part of Troy 
weight, you ſhall find the value thereof to be 12 
Ounces, 7 peny weight, 13 grains, as by the opera- 
tion follojying appeareth. 


.94809048 
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.9480g02 8 
I2 
1 8961 8056 
94809928 
- Ounces. 1 1,37708336 
20 


Peny-wejght. 7,54166720 
34 


216666880 
208333440 


— —_ 


——_— 


Grains. 13loooo!280 


ced into the known parts of the Integer by Aſuti- 
plication only. And 


bles the decimal frations confilt of ſeven or 

eight Figures, we ſhall in the proſecution of 

our work make uſe onely of four or five of the 

firſt of them, which will be ſufficient in ordi- 

nary practice; and come near enough to the 

truth in any ordinary queſtion whatſoever: = 

So if in ſtead of 02916667, which is the frat 

on part of 7 pence, you take out only 02916 , it 
will de ſufficient. 


Alſo 


Inthis manner may any Decimal given beredu- | 


C Here note, that whereas in the preceding Ta- -. 
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 C 05833333 ) C.95835 7, 
Py 94 — dry meas 
35833333 £5833 Nin Time, 


Thus much concerning the conſtruction and uſe 
ofthe decimal 7 ables, we ſhall now come to the 
practice of Decima! Arithmetic, , which ſhall be 
taught in the Rules following, | 


_— — p_ oh JF 


—_ 


Of Notation of Decimals. 


OTATION of Decimals is contrary 

to that of whole numbers : forwhereas in 

whole numbers the values of figures are 
| increaſed ten-fold by continual addition of Cyphers 
towards the right hand : ſo, on the contrary; the va- 
les of the places of Decimals do decreaſe in the 
| fame proportion. + 
And whereas in whole number , Cyphers $ 
the firſt place towards the left hand are unneceÞ-" 
ſary, yet in Decimals they are abſolately neceſ# 
lary to diſcover. the | true denominator. Alſo 
Cyphers at the end: (.or towards the right hand ) 
of decimal numbers are of novalue ,, for one. fin- 
ple Figure in decimals Genifies as niuch as the 
ſame Figure wonld do, if there were Cyphers 
placed behind it, ſo 7 is equivalent unto 70, 700, 
or 7000, &c, For the denominatdrs of decimal 


Frations. are. alwayes Cyphers with a unite to- 
| R | ward 
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my the lefthand, as hath been already intimated 
$0 x35 72 bein$rtduced to its leaſt tertns will he 7. 
4 228% will be reduced tO 5 ? alfo,and ſo'of a other, 
as 2s by the Table following doth dent ap, 
. 987654321 [7 200073, 


166006600 Y odbecoor 
**X 0500000 + JOQOOOT 
1000000 | . 000001 
I20000 þ , O0OOL 
TOOCO | . 00OT 
a thouſand _ [1000 | , 001 of +554 
a haridred too | os of wt. 
3457 F- 


ol . 

, _ F 

0 

, $44 < &# - . 5 [; l . CS 

ja f '# 

þ 0 CEE II_Y Fry mo ——_— Po 9” 

: — ow a» nd —— 4 = . = « 
4% 
by | 


Addition of Decimals: 


TN Addition of molagls. Pi ct order js toe 

obſerved as.in Addition of nrimbers of one'den- 
mination before taught in the' firſt part, in! whid 
there is no dificulty : But in Decimal nymbersth 
chief care to be taken is in placing your wholenin- 
bers and Ftaions in their due order, which yot 
ſhall eaſily and rertdinly do, if you obſerve this it 
Heral rule; Vizz. tO plate your whoſe numbers apd; Go 
CHons one under-another. ſo that the points of ſepor 
'tion which (in "decimal mjitnbers) diſt i 
"the whole numbers from the frattions, ora 
reitly one undet ih other, on are you to proce 


i 


£2- 


if 
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i the addition. of them.in all reſpeRts, as you did in 
whole numbers. MOR I, 


Example « 


Let it be required 'to-add together in one, ſum 
theſe ſeveral ſums following, in a decimal way, vizy 
16li-2 5s, 8d. 291i,05.2d. 2Lli. 16 6 96, 
4nd 6 li. 2-5. 5 d. "= | 
Furſt; ſet down:36 Ji. and a point or Comma af- 
ter it, rhen for the fraQtion part of 2.5, 8d. look in 
your, Table of Engliſh Coin, where you ſhall find 
decimal fraction of 2s. 8 d. to be, . 1.33 3-therefore 
for 36-44.:2-5. 8d; ſetdawn 36. 1333s. 

Serondlys for your-29 /i. 0s, -2 d; ſet down 29, 
0003 5» - | | | 
; Thirdly, for your 31 Ji. 16 5. 9d. ſet down 31 

375+ Q 
Laſtly, for your 6 /i. 2 5. 5 d. ſet down 6, 1208 
as you ſee done in the operation-following. 


*b, "REY © | 21 
Te 9-09 * fer downing B Bh3 
For 3r 16 of © m1 1, 8375: 0c: 
© & .03 3 6,1208. : : 
IO3Z O23 | 0!/ 103,0999 


Your decimal numbers being thus placed in due 
order one under another, proceed to the adding of 
them together, as if they were whole numbers, and 
Jou ſhall find the ſum or total of them to be 103. 
0999. 

R 2 Nowy 
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Now the x03 which ſtands towards the left hand, 
are 103, pounds, and the . 0999 which ſands to- 
wards the right hand of the Comma, is the fraRion 
Fart of one pound fterling, the value whereof you 
may find (by the Propofition before going) to be 
tio ſhillings fere, which ſhould be two ſhillings ex- 
8; but it wanteth ſomewhat, viz, the ;5;5 partdf 
2 farthing, which is inſenfible ; for if by the fore 
mentioned rule you ſeek the value of the decimal 
fraftion, . 0999, you ſhall find it to be 1 ſhilling, 1 
pence, 3 farthings, and the ;573 part of a farthing, 
which you may call in all 2 ſhillings, for decimal 
numbers will ſeldome happen to give the exat 1 
lue of fra&tions, but will be-either- greater or leſſe 
than they onght to be ; but in ſuch a ſum as this is, 
the thouſand part of a farthing is not to be regarded, 


Example 2. 


Let it be required to add together in a decim! 


way theſe ſums following, viz. 29 /3, 18 5. 7 d. 34. 


63 /i. II 5. 2d. 19. 129i. 41. 0d. 2 4, and 
3/i.7.10d. T9. 

Furſt, for 29 /i. 18s. 7d. 3 q. ſet down 29. 
93229, 

Thirdly,for 129 /i, 4 5, 2 9. ſet down 129.2020 
” Laſtly, for 3 /i.7 5.104. I 4, ſet down 3.39271 
as you ſee here down in the Margine, 


Yaut 


=.» =,» > £5 3 T 2 


5-55 RN T7 RS” 


=> E@. 


Jul 


Decimal Arithmetich, 245 
Your decimal numbers thus 29, 93229 
placed in order, add them toge- . 63. 5593 
ther, as if they were whole num- 129. oo 
bers, and you ſhall find the ſam 3. 39371 
of them to contain 226,08545, —————_co_—— 
Now the 226 which ſtands 226, 08645 
towards the left hand of the 


EEE 


"Comma, are 226 pounds, and the other figures to- 


wards the right hand, viz. 08645 are the FraQtion 
of a pound ſterling, which 1f you reduce by the 
e-mentioned Propoſition, you ſhall find the va- 
ue thereof to be 2 ſhilling, 8 pence, 3 farthings, ſo 
the whole ſum is 226 /3. 1 5. 84. 3 " 

And here note, that what hath been (aid, as con- 
cerning Loney, the ſame 1s alſo to be underftood 
of ireight, Meaſure, Time, &Cc. as by the following 
Examples will appear. 


Other Examples for Prattice. 


Example I Example 2. 
In Money. *' | In Troy weight 
135. 8833 1+ 97413 
95» 5583 6. 65330 
3. 2875 3, 62187 
234. 7291 I 8. 24930 


t341i.145.7d. 181/j. 204, 19 p.w.20gr. 


R 3 Example | 
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Exdwple _ 9 Erempltg; 
In Avoirdypoit little w. Int Pvoiray. -Lreat math 

(22, 7229 ' © 39,9441 
" "76. 3594 = OO 

32,625 33,6786 * 

91. 4383 , '1O, 0000' + 
32,8398 12. $142 

246. 0398 103. 7423 


246 lj. 00 un. 9 dr. 103 C.\2 9. 27 Ib. __ 


: F 
. 


Subſtraction of Decimals 


He Snbftra&ion of Decimals differeth no- 

thing from the ſubſtraQing of one whole num 

ber fr om another, and the decimal numbers 
to de ſubſtraed one from another, muſt be placed 
in the ſame order, as in Addition of Decimal num- 
bers, the praRtice: of SubſtraQion ſhall be ſeen 'in 
the following g Examples. 


Example 1. 
Let it be required to ſubſira&t 31 /i, 16 5. 9 4 
oat of 36 /i.% 5. 8 d.' 
Fir, for your 36 /i. 2 5, 8d. ſet down the deci 
mal | hereof, which 18 36. 1333. 
| Secor Aly, for your 31 /i. 16, 5. 9 d. ſet down the 
£ZCCIMAL che: cof 31, 8375. 


This 


wn, =, Oo 


9 > wn ah 
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This done draw a line under them, & | 
{ubtrating the leſſer from the greater, 36, 1333 
you ſhalt find the remaiher tobe 4.2958 21, $374 
the 4 on the lett fide of the Comma are 
folr pounds,and the .295 8 which ftand- 4, 295 
eth towards the right hand, is the frati- | 
on part of a pound, the value whereof being ſought, 
vill be found to be 5 5. and 11 pence. So that if 
you ſubſiraCt 31 /i, 16 5. 9 d. out of 36 /i.2 5. 8d. 
there wall remain 4 /j- 5 5, I1 d. ”- 
But if divers ſums be to be ſubſtraKed out${ be 
creater ſam, then you mu firſt add all the fevet7l 
ſmaller ſums together, and ſubſtra& the ſum of them 
from the greater given ſam, ſo ſhall the reſidue be 
the ſum deſired. | | Ke Tae; 


Examples for Pratlice. 
Example 1, Example 2. 
In Money. In Avrirdypois great weight. 
Lent ' 2784.8375 Bought 103.7423 
_ — Sold .. 37-9442 
Paidat © 36.1333 pw————_— 
ſeveral ) 29.0083 Unſold 65.7981 
times \ 31.8375 Cn: 
L 6.1208 65 C. 34. 51.7 onn, 
paid in all103.0999 
reſts to 2581,7376 Example 2. 


pay 25$1 /i. 14s, 0d, 11 Troy weight 
Delivered to a Goldſmith of old Plate 7.97413 
Received of new Plate ' 5.59670 
Reſts in the Goldſmiths hands 2. 7743 
2 /i. 4 081, 1Op,7, 14 gre 
R 4 Multiplt- 
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CN Ry 


Multiplication of Dec- 
mals. 


4 LTIPLIC ATION of Decimals differath 
M nothing at all from the ' Aſa/tiplication 
whole numbers, for making the greater numberthe 
1utiplicand, and the lefſer number the A 
the number iſſuing from that multiplication ſhall be 
called the Produt. 

Now in the multiplication of decimal numbers 
one by another, if there be any Fra&tion either in 
the m/tiplicand Or multiplier, or FraCtions 10 both ; 
So many figures as the Fraftions contein, ſo many 
fieures muſt be cut off from the Prods{# towards the 
right hand, which ſhall be the Fra&tion of the Pre | 
daft, and the figures towards the left hand of the 
"_ in the Produ, ſhall be the Integers of the 

rodu, 


Example lb, 


Let it be required to multiply 34 pounds, fir 
ſhillings, three pence, by 16 pounds, fix fhillings, 
fix pence. | 

FirR, ſeek the Decimal of 34 /i. 5-5. 3 d. whic) 
yo. ſhall find to be 34. 2625, make this number 
your Multiplicard, then ſeek the Pecimal of " li 

in 


>” *% NR, &- 


c<» CC» YT Ed *& oo 5 © 
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6c, 64d. which you ſhall find: to be 16, 325, make 
this decimal number | 
your Multiplier, then Multiplicand 34.2625 
draw 2 line, and multi- Multiplier 16. 325 


ply theſe rwo numbers ——— 

. together, as if they were I713125 
whole numbers, and you 685250 
ſhall find the Product of 1027875 
them to be 559.3353- 2055750 
125. Now becauſe there 342625 


are four figures, in the 
Multiplicand which are Produ@t 559. 3353125 
Fractions, namely, theſe aha. 1! 

four towards the right hand, viz. 2625, and there 
are alſo three figures in the multiplyeft, which-are 
Fractions, namely, theſe three towards the right 
hand, viz. 325, that 1s in all ſeven figures, repre- 
ſenting FraRtions I therefore cut off from the pro- 
dud the ſeven figures towards the right hand, by 
making of a Comma there, to diftinguiſh the whole 
number from the fraQtion ; So 18 559 the Integer or 
whole number, and .335 3125, the Fraction of this 
multiplication. 


Example 2, 


If there be Fraftions in the multiplicand, and 


none in the multiplier,yet the work is ſtill the ſame, 
for you maſt cut off only ſo many figures from the 
produRt, as there are Fra&ions either in mulcipli- 
cand, multiplier, or both : So if it were required to 
multiply 5767 yards; and 3 quarters of a yard, by 
235 yards, you muſt firſt ſet down 5767. 75 for 

your 
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your'5 767 yards, and threequarters, which number 
muſt be your multiplicand: ', wo 


Alſo ſet down 235. yards 576 
for. yoar: Multiplier, then- ;- -. .. - : = 
multiplymg them together; — 
as if they were whole num-. ."_  - 2883 $5 
bers you ſhall find the pro- .. 730325 
du tobe '1355421.25,.; L153550 
and becauſe there are only- —————_ 
two FraQtion-figures, both. - 1355431, 25 


which are in the .multipli-: - | 

cand, namely, the two laſt thereof .75, and none in 
the multiplier, I therefore cut oft only: two figures 
of the produ&, nately,.the two laſt, which are 25, 
ſo 15 the'produ@t ofthis multiplication 155 5 421.25 
which is1 355.421 ſquare yards, and one quarter of 
a yard; And'ſo if a garden or other piece of land ly- 
ing ſquare ſhould contaiy in leng h 5767 = 
and. three'quarters, and in breadth, 235 yards, the 
whole piece-would contein 1 359421 ſquare yards, 
and one quarter of a yard. 


Example 3. 


If decimal Fra&tians-be to be multiplied by deci- 
mal Fra&tions, you muſt then (as betore) multiply 
them as whole numbers, and from rhe Product cut 
off ſo-many Figures towards the right hand, as there 
are Figures in the; multiplicand and the multiplier: 
So if were required -to-mnltiply .95 3 by.y7 32, you 


ſhall 


ww « fi 
\  BladT & ©» +» - * # 4&4 z 
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ſhall find their produ&t 953 
to be .745246, which - -. «7 82 
being but 6 figures in all ——— 
-Tcut them off and that' 7 * * ; 5% L906 
fraction 745246 1s the | \ 0 624 
produ& of the maltipli- ><-013 £21 G63M:/ 
cation of the two given © ; <— 
frations; | 7.432 46 
Example 4c. 


If any two Decimal fraftions being multiplied 
together; the product thereof. doth not confſt-of ſo 
many places as are-required-(by the- former rules) 
tobe cut off, you muſt then .fupply that defeQ by 
prefixing a Cypher, or Cyphers before the product 
towards the left hand : Soif theſe Decimal trations 
063 and .o752 were to be- | 


_—— their product ' 0752 
would be 47376." Now (by .063 
the former rules) you ſhould | 
cut off ſeven figures of the 2256 
produ& towards the right 4512 
hand, but this produ& 47- —_ 

376 corfifteth bat of five - .0047376 


figures ; wherefore to make 

it ſeven fignres, I prefix two: Cyphers before the 
produt on the left hand, making it .0047376, and 
that is the true produ&t produced by this multpli- 
Cation, : 


[ | Examyle 
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E xample 3. 


If you would multiply any Decimal (either Frz. 
Rion only, or whole number and fraRtion together) 
by 10, 100, 1000, &c. You muſt add ſo many 
Cyphers to the multiplicand, as there are Cypher 
in the multiplyer, and cut off ſo many Figures 
there are fraftions in the multiplicand, and tht 
number ſhall be the produ& required : So if 7, 
856025 were a Decimal given to be multiplied b 

200, add two Cyphers to the number given, m- 
king it 785602500, then becauſe there were fir 
figures of this number towards the right hand, it 
will be 785 ,692500, which is the true produAe- 


quired, 
Examples for Praftice. 


Example * Example 2. 
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F xample 3- Example 4. | 
--7$ 2 375.6e18 
+2 4 Ioo - 
D —_——_—_—_— — — 
| 1408 375-621 808 
604 
47448 


Diviſion of Decimals. 


S Diviſion of whole numbers is the hardeſt 
A of the four Species of Yalgar Arithinetick, 
ſo the Diviſion of 'Deciwmals 1s the moſt 

difficult of the four kinds of Decimal Arithmerick, 
but I hope to make it plain, to the underſtanding of 


' taemeaneſt capacity. 


The ſeveral varieties that may happen in Diviſi» 
on, are principally (if not only theſe) fowr. Name- 
ly, Firſt, To divide whole numbers and. frations, 
by whole numbers and frations. Secondly, To di- 
vide whole numbers by mixt, or mixt numbers by ' 
whole. Thirdly, To divide 4 greater fraRtion by a 
eſs; and Laſtly, To divide a leſſer fraftion by a 

reater. 

In Diviſion of Decimals this Rule is general, If 
the dividend be greater than the Diviſor, the quoti= 
ent will be either a whole number or a mixt, bar if 
the Dividend Le /eſs rbanthe Diviſor, rhe quotient 

pe will 
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»i/! be a Decimal. And (for convenience in work. 
ing, ifthere be need) any number of Cyphers muy 
be annexed to the Dividend, that thereby the quo- 
tient m&y.;£xtead to as many places as the-tenour of 


the gaeſion ſhall require. 
The mnennene the working of Divifon in Deci- 


mals, is ike. fame with that before delivered in 
whole numbers in the firſt part of Vulgar Arithme- 
tick, as will appear by the Examples following, in 


og 
. 


every of the four premiſed varieties, {-4 ” 


-— The Rule for the firſt variety, 


ThePipidand and ;«bt Diviſor, tþtig pick. mix 
nutfiders, or one of chem being a whole number and 
the other a mixt ; or the Dividend being 4 Decimal, 
and the. Diviſor a whole number or a muxt,, he; fr 
figure in the quotient will be of the ſame place or de- 
vree, with that figure or Cypher of the, Dividend, 


-whicb"4t the firſt demand ftandeth, or (at lee) it 


| 


ſuppoſed ts Rand directly ouer the place of Unitesin 
the Diviſor, $4 4 325.3 £5 | 


EA Example 1. there the terms given are both 
On 2. 2» mixt numibers. | 
' Let it berequired to divide 659.335 4125 by 


16.325. Here thz terms given are both of. nuxt 
nambers;which being placed according to the Rules 


delivered before; for the . Divifion of -whole nun- 


bers, the figure in the Dividend, which at thefiiſt 


*demanid, ftandeth over 6, the place of Unites inthe 


'Diviſor'1s 5, and becauſe this Randeth inthe Pi: 


n_ @ A a cc = ©@a 
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of tenths, therefore the firſt Ggnre- in the quotient 
isin the place of tenths alſo; andthe-wholemntn+ 
' | ber conſifteth of two of the" foremoſt: places, -and: 
c | - thereſt isa Decimal, thus the quotient ſought in 
| ourpreſentexample is 34.2625, of which. 34 the 
two firſt fegures 15 the. Integer or whole number, 
2625 the Decimal fraction, - 


| Diviſor Dividea# A Quotient. 
16.325) 559-33 53725 (34.2625 


< y 4 
489.7871 
69.585 —— 


OBIG625\ ' 1 LE LAs 
+ aw \ 
01625 _ - 
T8 | 1:19%313 457073330] 20 T 


© Example'2: Ontof the terns fot, Leng _ 
© batt number, tht urber mighty" 3 br 

: 4 4 C CT + [0931 861! O01 10 20036 
The mixt number 1375 42 1,26-heing divided 
ef by 
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by the whole number 235, the quotient will be 
5757-75409 the firſt figufe in the place of Thoy- 


- ſands, as by the operation it doth appear, 


Divif, or Dividend Qmetient 
'235,) - 135542125 (5767.75 


IT75 


Example 3. The Dividend being a Decimal, ard 
Diviſer a whote number. 


. The Decimal fra&ion .35673 being divided by 
the whole number 26,the quotient will be.001372, | 
and the firſt Ggnificant figure in the place of thou- 
ſands, or fourth place from Unicy, as by the operati- 
on itdoth appear, 


The 


- 
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26) .35673 (001373 


26 
096 


The Rule for the ſecond variety. + . 


When the Dividend i 4 whole or mixt numbers 
and the Diviſor a Decimal. add as many C »phers ro 
the Dividend a4 there are places inthe Diviſor for 
the integral part of the quotient will conſiſt of 4s many 
| þ/«ces as the Diviſor, and the places ariſing from the 
integral parts of the Dividend added togetber, 


Example ; 


| Let 348.75 be the mixt number given, tobe di- 
ſided by the decimal .25, to the number given, I 
| *4d to Cyphers, the number of places in the divi- 
for, and then it will be 348.7500, Which being di- 
nded by .25 z the integral part of the quotient will 
be 1395, becauſe the whole part of the dividend 
48, being divided by ,25 giveth two places, and 
$ 


258 . | 
the number of places in the Diviſor being two,giv- 
eth two more.z and ſo the Integral part confitteth 
of four figures, as by the operation. 


Decimal Arithmetich. 


Diviſor Dividend 
25) 348.7500(1395 
6 _ 
25 
% 98 
75 
237 
225 
125 
I25 
Example 2. 

Let the mixt Diviſor Dividend 
number 72.5 be o75). 972.5000 (966 
divided by o7s, "675 
the number of 500 
places in the in- _ 
tegral part of this 450 
Quotient will be 500 
966, becauſe —— 
there are 3 pla- 450 
ces 1n the Divi- 500 
ſor; and but 3, —_— 


becauſe the inte- 
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jo partof the dividend'is lefſe thari thefignificatit 
figures inthe Diviſor,' as dy the” operation it 


*-* ' The Rule for the third variety. 


- When the Terms given are borh Decimals, the 
Diriderid being the greater, the integral perr of tht . 
"yy will confiſt of a Many places as tht Diviſor 
"Yon? frond dren bn 


| Example. 4 « 
Letthe Decimal',53658 be divided by the De- 


cimal .32 the inte= 

gral part of the quo-= Diviſor Dividend 

tent will be 23, de- : $32) +7395 8 (23.13 
cauſe -the Diviſor e400 


doth conſiſt ' of true - wine 
places, as by the 0 64 
peration 1n the rfar- , 99 
zine it doth appear. — 
96 
35 - 
32 
38 
32 
6 


The Rule for the fourth variety, 


When the terms given are both decimals, con/if- 
gral lag of equal places, the dividend being the lefler 
S 2 term, 
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term, p/ace the dividend a4 a Numerator, «yd the 
Diviſor as:-denominator ; ſo 5s ſuch vnlgar fraftion 
the quotient ſought : But if the terms given conſiſt 
not of equal places, ſmpply the place or places wanting 


incicher of the ttm, by annexing a Cypher or Cy- 


bers on the right hand, and.then proceed as before. 
Thus if .27 be given to be divided by .93, the 
quotient will be 53. Alſoif .35 be given to be di- 
vided by .78563, the quotient by annexing z Cy- 
phers to .35, the leſſer decimal given will be 35555, 
which vulgar fraRtions may be reduced into dect- 
mals ifneed be, by the firſt Propoſition in this Se- 
cond part of decimal Arithmetick. 


Examples for Praflice. 
. 44)+35673 (.0081,&c, ..25)-2481,00 (9924 


P—— — ———  —  — — 


352 , 225 
0231 


225 


47 
44 
3 60 


FO 
I OO 


= Kk %Y 


ii... At; NOR —_ 


> i = nv £a_-_ as a 9 as... 


o” WI "WD -W 


a 


The Rule of Three in 


| Fractions YVulgar and 


Decimal. 


Hat the Rule of Three is, and the man- 

ner of working, is already ſhewed in 

VF thefirftpart, that whichwe here in- 

tend is only to add ſome Examples in fraGtions vul- 

pr 2s well as decimal ; that by comparing the 

work in both, the excellent uſe of decimal Arith- 
netick might the better appear, v4 
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And how to convert the known parts of Money, . 


Weight, ot Meaſures Engliſh, into Decimals hath 


deen already ſhewed, both Arithmetically and by | 


Tables; yet to prevent the ſeveral additions 
ſuſraftions in thoſe Tables, I have here annexed 


nother - Decima! T «ble, for the more ſpeedy Re- 


Won of Engli/h money under rwo-ſhullings, all 
ſunmes of money above, not having pence or far- 
flings annexed, being as eafily reduced by: memory 


#by Tables; and this I have the rather done be- : 
cuſe the ſame 7ab/e will alſo reduce the Coins of 


© | France, and the parts of Troy-meight, if an ounce be 


made the Integer, which in point of pratice is 
Much more uſetul then the pond. 


S 3 
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[The Table of Reduction, 


001043 | | -,» 19 {gpcor44r1|! 
pjoorentle.s. © [027083 |13 
093t&5 fv. 1.4 Jo2Baigh 4 
x [004166| '2] - | 729166 [14 
—_ — woes —  - 
005208 030208 
{0062509 .,» 3] | <1 ogrz5d]1 
1: [OO7T20L] of 4} 032291 
2|qe8335).- 4} " 1-8\033333. WG 
— TL 
[| 0194164: !+5 | - o35476| 17 f 
OII458 41] to36458]" + 
3401256ot::7 6\ | 1} 9-037F00) 18} 
_ — ——— 6 ues —— 
O13 5414.11 . [938541 j abs " T 
C145 83}: MC, 7 $4 039583 19 þ 
L4-0156254 © x 040625 1%] 
TE. 8]. flo. 047666 (20) 
. 017708| | hg 042708 | þ 
«| or8750} » 9] © 7 «[043750]3t | 
5 030877 -. 0 | 111645833 22 | 
— | ——— — EE el Fats L905 LK 
[021898 | ' [046875 
O22916| 1I1 047916123 
nc ia 048958 
-- 366.4 wal = iy ©50000 "9, | 
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The * Table of | Redudion, 1. 
051042| © | 076014) | 
052083] G, 1 077083] 13 

$.d, [053125 078125] Þ 

1,1 054166 2 7: 079166] 14| . 

d.-* 055208 08020 | 
05625c 3 o81250] 15 
057292 | 082921 $8 

2 058333 4 8 083333 I6} 
059375 084375 
1060426 \$ 085416 I7 

(061455 | 08645 5 

z | 063500] 6) 9 08750op 18 | 
063542] | 0885 41 
064583 7 o89583[ 19] 
065625 | 090625] 

4 IE 8 10, 091666; 20 

as | ene nr_} ————— __}_ ——} oo | 

', Jo67708] | | 092708 
068750 9 093750 21 
[069792 | 094791 | 

5 070833, 10 It 095833) 22 
071974 098675 
072916] 11 ©99716(23 
073958 099858 

6 [O7JFo00| T2 I 2 000000 24 
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Theſe things premiſed z we will now ſhew the 
uſe of the Table in ſome practical queſtions belong- 
ing to the Rule of three direct. = RED 


1 Queſtion, 


If 7 of a yard of Clath, coſt +2 of 4 poand © nbat 
ſhall 17 yards coſt at the ſame rate ? "9 

If z coſt ,2, what ſhall 17 coſt? Anſ,14 /i. 4. 

Firlt, maltiply +3 by *7 the produt 3s *54, then 
divide *{2 by z, thequotient is '*x4 : again, if you 
divide 1224 by 84, the quotient is 14 x3, or 1n the 
leaſt terms 14 pound 5 of a pound. . 

—And the yalue of this fration 4 of a poand, will 
be found by the third Rule of Reduction of FraQti- 
ons to be 11 ſhillings 5 pence, and + of a peny,. 
which is ſomewhat above tivo farthings : fort 1s 2 
 farthings, and 5 ofa farthing. | 


The {ame Queſtion in Decimai:. 
If x of a yard of Cloth coſt ;5 of 4 pownd, what 
ſhail 17 yards coſt at the ſame rate? ; 
, Toanſiver this queſtion 7 of a yard, and., ; of a 


pound muſt firſt be reduced into dzcimals, either. 


by Diviſion, or by the Tables of ReduCtion : by 
both which” wayes of Redution the decimal of x 
will be .875,; 'antl the decimals of ,2 will be .75, 
and then the terms of the oueftion will Rand thus ; 


If ,875 parts of a yard coſt .75 parts of a ponnd, 


wit ſhall 17 yards coſt at the ſame rate ? | 
If 0.895——0,95-—17. Here if you multi- 
p!y the ſecond term 0.75 by 17 the third term g1- 
ven, the produ& will be 12,75. ard'this _ 
| | 1VidC 


— ey wy Ezra 


has 


2 wy > 


Ws, © wo 
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divided by .875, gives in the quotient 14.57142, 
that 3s RIAL F742 Pep pound, or 145 
Decades, that is 1.4 pound 10 ſhillings, and .7142 
parts of a Decade (or two ſhillings) which by ” 
preceding Tables is I 5, 5 4. 2 farthings,and .9059 
parts of 2 farthing. | 


2 Queſt ion. 


If a pirce of Gold plate meighing 19 ounces 3 peny 
weight and 5 grains, be worth 62 pounds 10 ſhillings 
6 pence z what 45 one ounce of the ſame go/d worth ? 

This queſtion in vulgar fra@tions mult be expreſ- 
ſed thus. 

If x /. 4542 Troy-weight, coſt 62 /. 535, What 
ſhall 4 of a pound Troy coſt at the ſame rate ? 

To anſwer this. queſtion the frations 1 7. 453% 
and 62 /. 335, Muſt be firſt reduced into improper 
fa&ions, and the fraftion ++ into the leaſt known 
parts of a pound Troy, and then the queſtion will 
land thus. 

It 2722 give * 55%, What ſhall 3522 give? 

Now becauſe it 1s neceſſary the terms given be 
reduced into their leaſt Denominations, before the 
pou be reſolved, - therefore the anſwer may be 

nd, bv ufing the terms given thus reduced as 
"hole numbers, not having any regard' tothe De- 
nominatars of theſe fractions; Saying thus, ' 

If 9197 grains, coſt 15006 pence, what ſhall 
480 prains colt, 

And here if you multiply 15006. by 480, the 
produdt will be 752 02 880, which being divided by 
9197, the quotient will be 783 pence 3737 parts of 
a 
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a pehy; -and dividing 783 by 12, it will be 65 ſhil. 
lings 3 rp 46 or 31.5 534d. 3533.. And als 
though this queſtion is thus more eaſily anſwered 
then Tt wonld have been , if the terms had-beey 
wrottghtas vulgar fra&ions, yet the ſame terms be. 
ing reduced to Decimals, the anſwer of the queſti- 

on will yet be found with more eaſe,as ſhall appear 
by the operation following, 


© "Thefame queſtion in Decimals. 


L | 4 piece of gold plate weighing 19 ounces 3 peny 
Bf and 5 grains, be worth 261, TO 8, 6d. what 
1 12 Ounce of the ſame gold worth ? * 


. The Decimalof rg ounces 3 peny weight and 5 

grains, making an outice the Integer, '15'by this 
Table 19.16041, for that 19 ounces: are 19 Inte- 
' gers, 2 periy weight 1s one tenth of an ounce, and 
the Decimal of one peny weight 5 grains is by this 
Table .96041 ; we the Decimal of 62 /.10 4,6 d, 
by. the ſame Table is 62.525 ,and becauſe an Unite 
or Integer 1s the third term given, there needs no 
multiplication, if therefore you divide 62.525 the 
ſecond tetm, by 16.16041 - the firſt term propoun- 
ded, the quotient will be 3.2632, that is 3 pounds 
5 ſhillings z pence, and ſomewhat more, asby the 
operation in the margine it doth-appear, 


19.16041) 


PF  "o—_— 


wa aS Xo, cc ftwws oo». cm acc 
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> [ir 1926045) 62:55500000 (FRSF2 "> 
Ys chiral, © pagpper if nn hv 
; . 3.832932 
f : r6820 
Spd 11496246 . > —— ws Þ 
: . 6206349 - * £ 
# p Wy 5748123, 
£ 458 217P 
] » | 383205 

F | 7500 
a 3 QueFtion,””, © 
, If 5 Ells and 4 quarter of linnga Clath cift 21. 

168. 8d. 3-9. what [ha/l 278 ets and a-balf ciſt at 
S | the ſame rate ? »,5xh 
h If you would work this Queſtion by-whole num- 
* Þ bers, your eaſieſt way is firſt to reduce all the 
) } terms mtothei: leaſt DenominAtions, taat is to ſay, 
5 Þ theells. into quarters, and the peands, ſhillings, 
” {| pence, and farthinges allinto fatthings, ſo ſhall your 
' ſellsand a-quarter be 21 - quarters; ard your 278 


ells and an half will be 1 1 1 4:qugrters, and your 2 /, | 
6 :.8 4. 3 4. will be 2723 farthingg,and then will 
your queſtion Rand thus in whole numbers. 
quarters fartbings - wquarters 
If 21—coft—-2723— what will -—1114 coft, 
) Then multiplying the ſecond nutnber by the 
turd, that is, 272 3 by 1114, the produ@ will be 


3033422, 
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303 3422, Which divided by 21, the quotient will 


144445 farthings, which being again reduced 
into pounds, ſhillings and pence, giveth I5S01.9 


and 4 pence, as by the operation following doth 


appcar. 
T he Operation. 


tt. Ss 05s d. qo : 
SJ ———I—I6—- 3 — 
31 20 | ; 4 
go '- 6 II12 
I6 ſhillings 2 


go- + 1114 
I2 ; 
nnd * 
56 
672 
8 pence. 
680: : - 
A 78©-:; | 
"Yy farthings. | 
23723 Ke 
1114 A, 
10892 
2723 
"2723 
2723 


3033422 


= B- <QqQ—__ cas 
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#1) 3033432 (144448 


S> 8. 
| 
| 


" ER | 
TP F 1 © Wi Re 
r4444% (35xxX (329 (9 (150 | 
4444% AXXXXX XXH © 
XXX 


| But if you would work the ſame queſtion by , 
Decimal numbers, you may ſave the labour of re- 
lueing the terms to their leaſt Deneminations, for 
5 Ells and a quarter is in decimal numbers 5.25 ,and 
278 Ells ind an half i$278.5, and 2 pound Ws. 
d. 


372 Decimal: Arithmetick. 
84. 34. is in decimals 2.8364,and then your que- 


Gion in decimals, will Rand. chus; 


Ells 
If 5.25 coft 


If you multiply (according to the Rule) the (e- 
cond rerm by the third, thatis 2.8364 by 278.5, 
the produt cf that multiplication will be 
789.93400, Which divided by the firſt term 5,25, 
the quotient will be 150.4642, which decimal re- 
preſenteth 150 /, 9 s. 4 pence, and ſo much in mo- 
ney will 278 Ells and a half coſt. ' ———— 


The Operation. 


Ells pounds Ells 
5.25 ———.364q——2785 
27.85 | 


I 41 83 
226912 
198545 
5672 


789.93749 


3 
T 


Decimal Arithmetich. - 


SE SI @ © OT 


525 _ (r$041. 9,44 


, I have beenthe larger in this Rule, and. eſpeci- 
ly in this Example, which is-incumbred with fra- 
Rions ſufficient, becauſe I would have the Readers 
the better diſcern the difference between the Ya/- 
gar and the Decima! way, andalſo to ſee how expe- 
ditious the one is over-the other. Now this exam- 
ple being thus largely explained, I ſhall with the 
more brevity paſs over the Rules following, giving 
one Example, or ro at the moſt ineach Rule ; 
And thus much ſhall faffice for the Golden Rule, or 
Rule of Three direR in Fraftions, —— 


Decimal Arithmetich, 
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— . 


The Rule of Three 
Reverſe. 


Lends B, 2331. 6s. 8d. for 4 year without 
Intereſt, »pon condition that B. (hon/d do the 
like conrteſie for A. when required. A. bath occaſion 
For money 7 moneths ; how much money ought B. to 
lend A, to requite bis courteſie, and ſave bimſelf 
barmleſſe ? Woe. 

| Imill notin this place tell you what the Rule of 
Three reverſe is,nor the manner of working thereof, 
that being already ſufficiently declared in the firſt 
part, but give you the Example, and the working 


thereof, which take as followeth : So will the Que-. 


ion be thus ated, | 


woneths li. $. -d. moneths 


12 233 —E—t———7 
Which in Decimals ſtands thus, . 


 woneths li. woneths 


12 —233}.335—7 
I2 


46666 
23333 


2799.96 

66656(3 
Z799g65 (59999 + 

F777 7 


He:e 


—_---- A-F>: 


__ — OO 4h. ali. —- Wo 


6" 
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' Here you ſee that 12 moneths and 9, moneths 
tre whole numbers, and ſo-we letthem alone with- 
wt ay reduQiion, but the Decimal ob 233 /. 6 ;. 
$4, will be found by-the- fore-mentionld Tables 
1nd Rules ape "ogy is —_ term 
inthe queftion; :and of the ſame quality with that, 
cr fourth rerm-ſought be, therefore if (ac- 
cording to the Rule delivered in the firſt part) you 
multiply 233-33 by-12 5 the produ& will be 
1799-95, which dwaded by 7, giveth in the quoti- 
39999, whiettis the Decimal -of 400 J; and (6 
money ought B. to lend A. for 7 moneths, 


} 


_ 


The Rule of Proportion, 
conſiſting of five 


_ __— faction 1. : 

[F100 li, #n 12 woneths yields 6 li.intereſt,uhat 
WWereſt [Lall $64 li. 16.5 d. yield in 15 munech; 
&the ſamerate #= 


EI ACE CSE 


Net down. your numbers in Decimals, as in thz 
tnmplefollowiag appeareth, fo ſhall you find the 
DecumaT of 264 /i. 16 5. 5 d, to be 264.8208, all 
bereſt being-whole numbers, having no fraRions 
pjned wich them we.negle&, and work with them 
8dey are, {9 will the ſeveral mmnbers of your qae- 
bon (if righely diſpoſed) Rand as followeth: - 
T 


{t- 


364  Derumad: Arith thaetec FA 4h 
"hi ad #0s (it 7-H, -KIS n 
LOOK 12 ri Go——2 64,8208. : 

. roOr il! df | 


(2,7 24 [1200'; ©; 588.9248 | 0 


8. 
5 
> 
A 


» _ 
no —- 


>a. - - $260) 7 238338720 (198615 
MUAOLLTIOL, 4 oo? DIES vin; Boo 


Em ——— 00... 
I1833 li. s. deg, 


_a= £2 Tr __——er_— 


£ 
i 
. —_ . 


Your numbers being thus'6@er! diſpoſed, you 
muſt according to the Rule before daivered in the 
Mt fuſt 


Decimal Artthmetitk; 275 
kt Partz* multiply the firſt and ſecond terms toge- 
ther, ehich in this/Example are To0d'and 12, whoſe 
ud 15 1200,which is your Diviſor z Then mul- 
ply the three laſt terms one into anothet , as 
164,8208 (which is the Decimal of 264i. I6 5. 
54.) by 6, and the #produdt thereof will: be 
1588.9243, which number again multiplyed by 
15 (which is the lift ferm) "the produR will be 
3833. 8720 whick iFyour Dividend,and this im» 
tr being divided b Pa former produ&, giveth in 
te quotient, x9. 8615,” which'is the Decimal of 
191.17 5. 2 d. 34. fire, and ſo much doth the 
inple intereft of 2647826 5. and 5 d. amount un- 
vin 15 moneths, att& the rate'df fix per conturs 
bra year, Yr ' 


294C& 4 3 2.3 
Queſtion 2. 


If the earriage of 23 tiundvedl and 3 quarters of 
ay thing 12.7 miles, coff 411.13 $.6 d, what ſhall 
lt carriage of 47 bundred and an balf of ſuch like 
amwodity coſt, being carried JB1 miles. 


Place your numbers in order as' in the. following 
tzmple oth appaar,: then multiply the firſt and 
xcond terms together” for- your Diviſor, and the 


. 7 [lalbone intoancther for your Dividend,” and 
(1 Prillth&quotient of this'divifion anſiver the 


.-, demanded, and the work will Rand as follpw= 
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C, miles ls ; Ci miles 
23,7 5—127-—-4-67 5—47.56—382 ..- 
-: GST bp. 4 47-50 tl 

ws Ir je mp 1 02 V1, 
226625 SIITY.: *.. © 5,48 
4750 ; 23745 : A MT 
3375 428700 5 | 
1 W023 As '\ , __ a> T 
3016.25 222.,06250 
381, {hh 
: >, 32206250. a | 

177650000. 27514 Boot 
66618750 _ © 2.37 aig! 
4 ——— Oy Iv. , F; 
3016.25)84605,81250 (38,050 | nt 
ad ©. " of 
- \.... \603250-. 4 4h 47 
2426081, Y | " 

2413000. Yes -n 

15081250 
"WHO - 
' 15081250 
COO00000 


Here. you ſee that the. firſt and ſecond terms ]. 


multiplied together produced 3016.25, which mult 
be your Diviſor ,and the three laſt terms being mul 
tiplyed one into another, produce 84605 .51250 
which number dividedby 3016.25, oiveth in the 


. quotient 28.050,vhich' Decimal repceſenteth 23 F. . 


one ſhilling, and ſo much will the carriage of 47 
£ handre 
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hundred and a half coſt, being carried 381 miles > - 
_Thus have I ſhewed the uſe 6fdecimal Arithme- 
tick in ſuch queſtions as concern the Go/den Ry/e,0x 
Rule of Three ; both Dire&, Reverie, ard Com- - 
wy by an Example or two each rule, and 
thoſe. compounded of trations ſufficient, I ſhould 
now proceed ta- queſtions .1n F-tow/bip, with and 
without Time, as alſo Barter, Alligation, the Ex- 
mQionof the Square and Cnbe Roors, &c,burfor- 


= 


zmuch as.theſe laſt mentioned Rules depend only 
won the Rule of Three, as by Examples in the firſt 
andoth plainly appear, -I ſhall therefore ſaye that 
239 pus Reader the pains-of practifing 
ons which wha i depend upon.that which I 
this tame.) ſuppoſe him perfect in ; Yet it the 


@ Reader be defirous to make trial of any. - 
for his own fatisfaCtion, he may either make trial 
{ef thoſequeſtions in the former part of this Beok in 


thoſe ſeveral Rules, 'reducing the numbers there gi- 


. Jrninto_Necimals, orif hepleaſe, he may frame 


long according, to bis own fancy, And thug I 
ll conclude this ſecond Part, | 


The End of the Second Part. 


T 3 


= P " = A '4 - $ 


EE” 


i 


An Appendie, Hi 


To the Second Part : 
| ST... 7 
* : -» 1M = , 
Of Exchange feb CA Ns, 
'- of one ntry, with rhg Coins, Weights aud 
0 09 Wo 


Meaſures of another Country. TR 
my 'O'perform this work, 'there is nothing 
required more then the Golden' Rule, i 
firſt the Rate or Proportjon, between the 
he... _ Coins, Weights, and” Meaſures of any 
two'Conntries be firſt known which is beſt obteined 


by experience, rather then taken upon truſt, all tha 


in this place I ſhall dozis'onlyto inftru& the ingeni- | 


ous in the manner of Work, and make ufe of ſuch 
Rates or Proportions as I find ſet down by Mr, 
Lewis Roberts Merchant, in his 1ſap of Commerct. 


Queſtion I. 


How many Riders (each Rider containing 11.1% 
2 d. 2 9. Sterling) ſhall I receive for 2511. 68.40. 
2 q. Sterling? | 
; 8-2 
Facit 


” - R$ Cy HR G— i__—_— 


cit 


Facit 237 Riders. :/ 


l. s, d. Rider | 4 tt, So d. 
If 1 1 24give | how many Riders ſhall 251 6 4: 
we ? 


3 Here if you reduce your nunbers to their leaſt 


Dedominations, or ſet them down in Decimals, and 


multiply and divide according”tothe'GoldenRule, 
you ſhall find in yaue.quotient -237, and ſo- many 


' Riders ought to be received for 251 /. 6 5. 4 d. 29: 


Sterling. Þ *. wry, 

44s, Queſtion 2. 
How wany French-Crowns (each French Crown 
lting valued at 65. Sterling) ſhall I receive for 


4921. 188. Sterling ?” 


Facit 1643 French Crowns. 


Ss F.C. | le So 


29 £4 If 6 give -1z- what ſhall, 49% 1:8 give: A 


- vyy>. 1 e171 

Multiply and divide according to the Golden 

Rule, and you ſhall- have in your quotient 1643, 

and ſo many French Crowns are to be received for 
49 /. 18 ;, Sterling. MM. May - + 


24rd - 1% 
+ Queſtion 3. 


A Merchant delivered at Paris 1643 Crowns of 
6 5, Sterling the piece, bow vany ponnds Sterling 


Wehe to be received at London ? 


T 4 Anſivex 


£80 Appendix, 


Anſwer 492), 18s. Sterling. 


Grown 5. Crowns 
' Jf 1 give 6, what ſhall 1643 give? . 


Multiply and divide, and you ſhall have in'your 
quotient 492 /. 18 5, and ſo much_Sterling Money 
ought to be delivered at London, for 1643 French 
Crowns, of 6 5. the Crown Sterling. 


Queſtion 4- 


If 3 yards at London, he 4.Els at Antwerp, boy 
any yards at London make 84 Ell at Antwery ? 


'E Is Antwery yards London Els Ant, 
4 ; $4 


Facit 63. 


Ard ſo many 
Ells at Antwerp. 


on at Londoy, are equal to 34 


Queſtion 5 


H1w many yards of London wake 27 Ells of An- 
twerp, nhen 100 Ell of Antwerpe make 60 El!s of 
Lions,& 20 E/ls of Lions make 2 5 yards of London? 


The 


The firſt Work. 
Jards London 


25 
60 


Ells Lions 


I5olo 


75 facit 75 


Thatis 75 yards of London is equal to 100 Ells 


The. ſecond ork. 
Ell; Antwerp, yards Lon. Ek: Antwerp. 


75 


20125 


yards of London 
facit 20. 35 


Queſtion 6. 


If 100 1. Sterling be 104 li, 6s. 4d. Flemiſh, 
what is one pound Sterling worth ? 


332 


Appendix 
hi. Sterl. — 4x E 
\ 200 Ip4K 4.6- 4 Þ 
20 
2686 z 
12 


%\ 


$372 
26864 


322136 
Facit 322 pence x35 of a peny. 
| | Queſtion 7. 
How many Ells of Franckford waky 424 Ells of 
Vienna i» Auſtria, whefX 35 E!ls of Vienna wake 


24 at Lions; 3 E!ls of Lions, 5 Ells of Antwerp, 
and 100 E!ls of Antwerp, 125 El/s at Franckford. 


Firſt-tpork. 
E!ls Ant. E!lls Franck. El! Ant, 
. 200 +» F.'2F 5 
3 
625 


Facit 6.25 or 6 Ells and a quarter of Franckford - 
equal to 3 Ells of Lions, 


Second 


Appenatx, 
we! | c p . py - hs 

+ 1 | et” yogi 
Second Works \ © Th2n Qs 


El; _ Ells Franck. Ell; Lions. vert 


3)150,00(50 


$; 
© 


Facit 50 Ells of Franck ford, aud to 35 Ells of 


Vienna. 


T bird Work. 


Ell; Vien. Ell: Franck, Elts Vien. 
35 50 42.2 


35) 2112.50 (60.35 2112.50 


— .. | r & > 
Facit 60. 35. Or 6:45 Ells of Pranckford, equal 
to 35 Ells of Vienna. 


Thos have "I given you a few Examples of Ex. 
changes> I will now inſert ſome few Tables de- 
rived from Mr. Lewis Roberts his Map of Com- 
merce afore-ſaid, of che truth of which, I am not 
a competent Judge, but ſhall leave that to the 

ſcrutiny of ſuch as -have occaſion te trade into 

Forreign Countries. 


"A Table ſhewing ores 
pne pound of Avoirdupois w 5. at 
maketh in divers eminent altics, and 
otherrematkable places. 
a | ; wh 
_ [- too "9625 
S' m {9 
| Abbeville 91 
| Ancona | 
Avignon #60 
| ——_ , jo 
at urgoyne 9x © 
papa | Belona Las * 
might at & C 5 $4 
"6. pom ria 1.3698 
makes at _ 'Y 
: | Conftanti- . 8474 
5 nople ; | Loder ; 
- | Deep o91 
Dantfick 3.16 
4 Ferrara 1.3333 
| Florence 1,282 
I Flanders m 
| general 5.06 
Geneva 9345 


4 * fo 
' 43> as 


ne poungeof | 


a2&93% 78 1270 wid nn ts I T6 
Sr” - 2144084 (uttle:: 


Holland .95 1 
3 Lixborne .88x 


"a * 1.07 comm 
2120. Lions >.98 filk gh 


Legorn 1.7 « 
Millan dy, + | 
voirdupais | Mrandola 1.3333 
eight at 40, < Norimberg .$8 
ondon, -;: | Pats 1.4084. 
hes at _ | Paris .89 

Þ . « Prague .$3 
IN þ | Placentia 1.3888 
© *>*] Rochell r.12 
.. ', | Rome 1.27 


; 1250, Rovand” 75 by Vicogt 


-” we 


F 
' 


| 


-9017 common Weight 


©" "7 Sivill 1.08 
-- 4 Tholonſa 1.13 

| Turin 1,2195 
Venetia 21-56 25 ſuttle 


9433 groſſe 
Vienna .813 


Cn ents oft T2 
V8 IF. Yo - a 141 | 


6 #3 136% 


el. .9 cuſtofficts weight 


: i 
. 4 . oy 
. # v 
% 


weight 


4 . 
4 * 


a 
= __ _ 


| 
] 


nar - cr rr nr 


® — 


| 


_ - — —— —  . — - _—_— — 


Is 


i 


Avondt 
_—__ UT) Ther 


Be |; 
I. 


' 759 


1 
: | —_ _ dx. wat vo” -—__ 
. 


. L—_ — — —— 4a —  _—_— — 


| "The uſe of the preceding Table. 


and Wl axe}th 4 Both, will 655 : Py 
make” x, 


' Look in the Table for- 
| you ſhall find 1. 25, whic ſhewe 
ISat London 
e ſay by the Rule of Thnee : 


' If x2. Avairdupois | e1vVe; hers at « Banc, © 
nlat ſhall 65 5-}i. Avoigdupois give ?AnfperS18.- | 
5. Asby tha operation following doth " 

ts ; 
tis TT | 
659 292t 


. be : 
- 


Th 


i 1, 


p25 


35 


F 625 


625 


- * 


ape) 


=. 


— 


— A 


th that one | 


0tT.257. at | 


f 


207 _Appindex.. - | by 


Jam- 
_ 
am 
— — 
> OO SEL_I—_——_ uo OO — — ———_ _ ESD —  — —_ 


A. Table ſhewing wh 
| "I Weight in divers tarreign 
and remarkable Places, maketh 
Nm F 
A Ne 71 = 4T Gay | 
oy I.C 
— ay + AITY x il 
=. | Abbenite 10989: (oy 
Ancona” | bo |: 787 v1 24 & 
1An S| 2928 
| Bardeu | | 1.098g 
« | Burgoyne .» -4 1,0980 
'* | Bolona Wi :$ 34 
"D4 Bridges Z 1.9204 
{ > | Caladria L5 | 73 
X< Calais PES 29345 
| S. | Deepe | =} 1.0989 
» | Dantſick {'S $62 
© | Ferrara i? $5 75 
Florence | .5 | 78 
Flanders 1 ae | 8 | 
| general [>|] 9433 
Geneva < 
4 ſubtle [-& "o7 
(Genova | | 1 71 
1 grofle 12 


f 


. ww 


5 


| 


awd w 
m___ "4 


One pox 


Hamburg 


ſrallnd: 


Lisbone 


Legorne 
Millan 


Prague 


Rochel 
Rome 


Rovan 
Sivil 

| Tholouſa 
Turin 


| (Vienna 


- Cattle, 
Venetia 


filk weight 


Sine weight 
Lions 
cuttom weight 


I Mirandola 
Norimberg 
[Naples 
| Paris 


Placentia 


by Vicouat, 


common weight, 


oroffe - 


——_— 
D D—__ 


_S 


Avorrdupois we: 


A 


+ * 
—— —— 
————_ 


— at Londen of 


j 


| 


- 
—_ —— 
= 


© aa 


| 


Sa. 


Mr ee 


lb; _ 
[r.0865 


1.0526 


| 1.135 


+9345 
I,0204 ' 
|I,111T 


#5 


| 
75 
[2,136 
4 
I.I123g 
1,2048 
«72 
928 
| 7974 


4,4 


Tis uſe of the foregoing Table. 


| In 1652 lt. eight at Miandola , bn way 
pound weighs of Avoirdupoise, = | 


| Took in [the Table for. Mirandola, and Fi 
againſt 1 it Mot ſhall find .75, Which Nemoyns 
one pound Aweirduposs is equal to the 75 or 4 
[nn at 0220-79 Wh wherefore ay by the Re 
;Three, , . | 


% 


If 1 Jt Afirandola, gives .75 or 2 of 4, ppund 
' Avpirdupois, what ſhall 765 2 /.of Mirandila give? 


; Anſwer 7692 is by the operation doth apt, 


” » 


w s | p0 [. 
Rn. end TT 
1 by | 75, | 

= þ = b 
| 38269. | 
| | 53564 q | 
' , IL 
| ; 573900 | | | 
| ! 22 
| _ 4 
| | 
: o 


A Table 


— +, 4 


: 
| | 
: 


_ ——} 
; 
| 


Fo FO" 


7 
as 020 i —_——— 


Low 


y  . 


th 


A Table reducing iFEn- 


ih Ellecor%s Meaſures of ers 


forreign Citiesind remarkable place. 


"able 


4.6 
>T 2 LF ann 4 "Wy" "III 
= «Th 


A Miterdam 1.6949 V. : 


| £ ® Antwerpe. 1.6666 Þ | 
| Bridges Io 1,644; 
fe, £1 1.65 PP; F 
OrIMber? T, 
Colen ws 2.08, ps 
Liſle 1.66 
.Maſtricht ob” ITQ3 DAKIELD \ 
Frankford | 20866 & 9 ih 
* | Dantfick 1.3833 
vy | Vienna . Iigy-. 4. 
2 va .wweaSwany =» ” 
8. Rovan [ 
: Lions -4 
pt | Calais | 
0 ; | 
F i yeoice Jinnen 
v | | Ct filke 
6 ILicques © © 
| Florence 
| Milan 
1TTLegorn 
| Maderay 
(lfles 


['S | 
Dd | 
al | 
"2 T 
. x'\ 


= 
wy 
©9 
%*] 
A 
< 
2 


we = — © 


ne Ell at Lond. makes at 


| 
| 


»4 F 
A | a 


1.3625 | 


| The uſe of this Table. 


# In6 TY 177, at London, how mayy Haw at 
Florence 2, 


Look irythe Table for F/orence, and right againſt | 
jt you ſhall find'2.04 , whichſheweth that one Ell | * 
at Loxdon,tmaketh at-F lorence 2,204 Braces,whene- 
fore ſay bythe Rule of Three. 


If one Ell at London give 2:04 Braces at Fld- 
rence, how:many Braces ſhall 632 Els give ? At-} 
ſwer 1289.g8, as by the operation following doth 
appear. . | ho 


? 


AppendiN; 


O—_ 


EY 


CR —_ 


A Table reducing the 


Meaſures of divers forre'gn Citics 


and remarkable places Pp + Engliſh Ells. 


—__b_m_ 


| 


i 


ſ Mierdam 
Antyerpe 


Bridges 
Arras 
Norimberg 
Colen 
Liſle 
Maſtricht 
Frinkford 
| Dantkck 
Lt Vienna 
Paris 
RNovan 
Lions 
Calais 
|| 


Nr —— 


One E!! at 


LE |] Lucques 
< Florence 
| Millan 
| Legorn 
( Madera Iſles 


One Brace at une Auln at 


livnen 


Venice 
alke 


makes at London 


Goto arttnds wean AE n0 COR ret 2 OY COR OO —_ ——_— ——— cnm_—_=— — 


—_— —— —— yy + —— 


- . QA £ 


wo 
\S 
_ 


QA 
O 
\S 


_ i Y 


Ra 


—_— - 


| makss at London 


VEYLTIWN Fo | SES *7 % 
|] 4:4  Theuſeof this Table, \, 


In $727 Braces at Lego, how 'wany Elli 
Eigliſh, 


Look in the Table far Legorn, bt.” IplR againſt 
it you ſhall find .5, which ſheweth that*one Brace 
t Leoorn maketh at Loudon 5 or half an Ell -where- 
fore G ay by _ Rate of "Three,  ,-- E: 


Ells 


If one Bhecs at Legorn give +5 Ells at Lond on, 
what ſhall 5727 Braces give 2 Anſwer.2 86 3, $2; 48 
dy the work appeareth. | 


7 xa comme pre LAEE >, 


iv y 5 


— 


2863.5 


b i 


296 


| _ 


"TY 4 


——— - _ ” = 4 p , © Y "nd ena + ” 
. 4 th. , 


_— 


 . A " 


3 
—__— 


4 


—_ — 


© Section 2, 


\ 


— 


* — . 


- 
- 


t | 1 
'' Conxerning Intereſt and Annuitics, 


The | firft Table ſhewing 
What one pound being for- 
born any number of years 
under 31, will amount un- 
r0,accounting imtereft up- 
0x intereſt, after the rate 


of 6 per cent. 
To 6 per cent. Ir | 6 per cent. 7. | 6-per cent, 
I{1,06 [11 r1,89829 |21| 3,89956 
'-2{1,1236 |12[2,01219 [|22|3,60353 
3] 1,19101 |13[2,13292 123[4,81975 
411,26247 {14|2,26090 |j24| 404893 
5 jx,33822 [r512,39655 |25 [429157 
6|1,4185T \16 2,54035 126 4549P | 
711,50363 [17|2,69277 [27 |4,82234_ 
811,59384 |18|2,85433 [28 |[5,11168 
9[1,68947 |19|3,02559 |29 [5,41838 
Tolr,79084 '20 / 0'5,74349. 


3,20713 


—— 


The 


| 
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The firſt Column of this Table having Y at the 


"q6p thereof, beginning at x, and ſo proceeding to 
39, ſignifie years, and the number in the'next Co- 


lumn anſwering thereunto do ſhe what one pound 
is worth, being forborn any number of yearFunder 
31, which Table is made according to this propor- 
Ut As 100 to 106, o is 1 to 1.06 
and again, 
As 10060 f—:. 236 
and thirdly, 
As 100—106—1.,1236——1,19101 
Ep fic ad infinituw. 
The uſe of this Table. 


tpbat 136 1. 15 s.6d. will amunt unto, being 
forborn 20 years, after the rate of 6 per centum, 


, Imere$t upon intereſt. 


Look in the Table for 20 years, and right againſt 
in the broader Column, you ſhall find 3.20713, 


; Which ſhews that one pound being forborn 20 years 
ill be angmented to 3.20713. -Then if you re- 


duce your 136 /j. 15 5.64. into a Decimal, ei- 
ther by the Tables in che Second Part, or by the 
Scales in rhe: Third Part of this: Book, you ſhall 
find it to be 136.775. Wherefore ſay by the Rule 
of Three DiceR, tf 


- : i 
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If one pound bring forborn 20 Jears mill be as 504 

mented to 3.20713, io how much will 136.77 L 

be augmented to'in the [ame time. Anſivei,co 438%. 

13.14.19. asby the operation tollowing dath. | 

apPE2r.. | 

ET... "bi | 

136.775 


438.65520575 
Or 
438 /i13;.1 4,14, 


Append;X. 299 * 


The Second T able, ſhewerh 
. What one pound Will 4- 
. mount unto,being forbory 
any number of years un- 
der 31, at s per cent. 7y- 
tereft upon intereſt, the 
Annuity being, to_be-paid 
early. 


%. 


ti. oO D—_” i. — —— 


— 


6 per cent. |7. 6 per cent. | Y. 6 per cent. 
x,00000 [II | 14,97164 |21|39,99272 
2,06000 |12|16,86994 | 22 [43,39228 
3,1 8360 r3| 18,8821; | 23|46,995 82 
4,37461 | 14, 21,01506 |24|50,vI557 
5,63709 |15| 23927596 |25| 54486451 
6,97531116|.25,67252 |26|59,15638 
8.39383 [17] 28,21287 [27|63,70576 | 
| oral 30,90565 ,28|68,52810 


Tay 


—  ————— —— 


me 


IT,q9I31 33,75999 129|73,63979 
30 | 79,95818 


19 
20 


O © HW QO ml. w H 


' 36,78559 


— 


I 3,18079 


The uſe of this Table. 


bat will an Annaity of 201i. payable yearly, be, 
4 aug- 
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augmented unt1 in 12 years, being all that tinge for- 
born, accounting intereſt upon intereſt at'6 per cem, 
per annum. "WIE 


Look in the firſt column of the Table for 12 
ars, and tight againR it inthe next'coluthn you 
- ſhall find 16,86994, which ſhews that 2 /j, Aniui. 
fy payable yearly, being forborn- r2 years, will a- 
mount unto 16.86994, ' Wherefore ſay by the Rule 
of Thyee Direct. | 


"A I pownd Annuity forborn I2Z years give 
16.86994, what ſha)l an Annuity of 20 pound 4 
year give, being forborn the ſame term of 12 
years ? Anſwer 337 /\. 7s. I1d. 3 g. fere, as 
in the operation doth appear. 


— , 0 
20 
337.39880 
or 


337 /. 7 fo II d. 3 9. fere 
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The Third Table ſheweth 
| That one ponnd being, for- 
bornu any number of years 
under 31is Worth in ready 
money, rebating yearly, 
after, the rate of 6 per 


cent. zntereſt upon inte- 


reſt. | 


| 


— ———— 


7.1 6 per cent. 7. | G per cent. | Y. | 6 per cent» 
I[,943396 lan 3526787 | 31 294155 . 
2|,809996 [12] 496989 22) 277505 
3|339619 |13|,468839 [23|,261797 
4],792993 \14| ,4423c0 | 24] 246978 
51747258 |151,417263 | 25|,232998 
6],704960 116,,393646 | 26 ,219$10 
71665057 [171370364 | 27|,207367 
$',.627412 {18[,351343 |28|,195630 
9|,591899 |19[,330512 | 29 ,1 84536 
10|,558394 [29 311804 zol 174110 


—_— 


The making of the Table. 


Ar? 06--I100—,943396 —889996 
and 


and again, 


141 $06>—100=.889996—83961g 
Et ſic ad infinitum. 


If 356 li. be pajable at the end of 7 yearsy. what 
is it worth in ready monty, diſcounting or rebating 
af;.er'the rate of 6 per Cent, intereſt upon 'imereſt. 


'L:dok inthe Table forr7 years, and agtinkt it you 
ſhall fifid .665057, being the ready money which 
r 7;.) is worth payable atqyeats end, whertfore ſay 
by the Rule of Three, PB 

If 1 li. in 7 years rebate or decreaſe to .665057, 
' to what will 35611. relate or decreaſe inthe ſame 
time; Anſver,io 170 /i.5 5.1 d; as by the operation 
doth appear, . 


256 


_ 39993448 
3325285 
I3z0114 
170.254592 
OL. 
I70./. 5.14. 
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7 be Fourth Table ſheverh 
the preſent worth of- one 
pound Annuity, to. conti- 
me any number of years 
under 31, and payable 
yearly after the rate of 6 
per cent. intereſt upon 
intereſt. 


7.1 & per cent |7. [eG per cent. |7. 'G per cent. 


— ——— 


bY 


0,94339 | It 7.88687 | 21 11,76305 
1,83339 I'2 8438384 | 22 |12,04158 
2,673o01 | 13] $,85265|23|12,30337 
346510 | 14| 929495 | 24|T2,55035 
4,21236 151 9,71224 | 25 \12,78335 
4,91732 | 16 1T0,10539 |26\.13,00316 
7558238 |17]10,47725 | 27|13,01053 
$16,209799 |18|109,82760 |28| 13,40616 
9\6,S0169 |19|11,15811 [29] 13,59071 
10 |7,36008 [|20'11.,46902 3011376482 


6 wad 3 I ww 


The uſe of this Table. 


Woat t& the preſent Rent or Annuity of 2.5 pond 
per 


324 _  MS:.. 
per annum worth pajable yea?ly, > a 22 years, ag* 
eognting Intereſt upon Intereſt at 6 per ceytum, 

P C F% ' 4 l ' . « + * LY S 


Look ip che Table for 21 years, and ri htaganſt 
it you) ſhall find 11.76407, which is the preſent 
worth. of one pound Annuity for .2 r-years, Where- 
fore ſay by the Rule 'of Three, | 


If an Annxity of 1 li. per annum for 21 years be 
worth I 176407 ready one), what &s an Annaity 
of 25 li. per annum, worth in ready waney. far the 
ſame time 4 Anſvet 294 1i.'2 5, © 4. 1 q; asby the 
operation fallowing doth appear. ory 


1J——11,76407 25" 
"3 


| $882035 
2352814 


= i. a. 


294.1075 
or 


294 1.25.0 d.1 q* 


—s þ. 


l Jear'y pF 


Afpeadix, 


b 


zog 
The Fifth Table ſheweth 
a What ' Annuit 'Y Þd able 


', one ponind Will 
purchaſe for any number 
of years under -31, after 
the rate of 6 per cent. 
compound intereſt © 


F.' per cents fe. - per cent. | T.' G per cents 
1/1;06000 "11 [.12679 [21] *,o8500 
2| 54363 . |121.11926* p22] ©0830g", 
3] 437411 IkE 10297 [23 .O8t27 

4| 28859 Ttrqf-r0958 [L4Þ 07967 

5' 22739 |15þ.20296 |25| .07822 

6' 20336 [16 |.o9895 26{ .,07690 

7| 17913. |17]-09544 27, 07569 
$| ,16103 .|18f.99235 28] 07459 
9] ,14702 |19|.05962 |29] 07357 
10' 13526 |20Þ.o8918 30, 07264 , 
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LT hg uſe of this Table, 


e\IS ATA & IAY 
©. \t# hat Anwaity ty begin prefemtly, and th coutinae 
28 Jeabs, payable ut yearly pens wil] 624011, 

fol e , \accouptine comprend Intereſts after the 
3y oP tends "INTO I. "es \. 
40! f $ by : A | \\ A; 

| Look in your Table, for 28 years, and right a- 
SÞ]} it thedſext column: ybu (Hall find .@9459, 
which ſhews that one pound ready mozey will pur- 
chald + Ankith wort 0745 9,and to continue 28 
years, wherefary ay by the Rule of Threas.,, 


—_— x _- - 


ready money P; Abſver 47:li, 2:48. 9 d, as-by rhe 


operation-gdoth Orr. tr 05 | $ 
| (= 208167} 
w La— | 07459 ———64 
PA. FL 640 S 
yes han |=, 29836 «: . 
c 44754 
C.247T0 pq. IO Bs f Q4 
on, los | 47-79799 ©» | 
i " Ms, rs 
47 1.14 5.9 d- 
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| ARITHMETICK: 


INSTRUMENTAL 


The Third Part, . 


TEACHING, 


By z a new Artifice, (not 


eſe Publiſhed,ro my Knoinlodne, 
in any Language) The manner. how to fet down 
any Decimal Frafion required'; Or a Decimal 
Fraction being given, to find the value thereof 
in Engliſh Money, Weight or Meaſure; by in- 
ſpe&tion mY By certain SCAL ES con- 
trived, ſuitable to the Coyus, Feights and Mea- 
ſures now uſed in England. 


By Will. Leybourn. 
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The Third Part. 


LO OR - =——_ 
—W. _— C—_T_ = ”——_— —— 


T Arithmeatick, of which we now come 


to treat, and which I call: /»ſkrumen;al 
Arithmetick, is not any. nei kind of 
| Arithmetick, but is indeed the ſame with 
Decimal Arithmetick before taught ;..onely,where- 
4s in Decimal! Arithmetick there were certain 
Talles 'made . of Afoney, Weight and Meaſure » 
by help of which the Decimal -of any Fraction 
of Money, Weicht and Meaſure ,- might be 
ſet down (as it were ) in whole nambers; here” 
in this Inſframental part 4 We Have contrived cer- 
tain Scales of Money , Weight and Meaſure, Cc» 
qually divided into the ſeveral Denominations unto 
Which the Fights and Meaſares for which they are. 
| contrived , "may be equally divided, Uato all 
{ which Scales there is joyned a Scale of too, ro00 
{ 10000, equa/ parts, according to the length of 
the Scale; ſo that by in/peFion only you may _ 
% / 


$ IC __ YY \ KEE *w433\Y 505 Y 
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Y and exaRtly without addition (as in ufing the fore- 
mentioned 7 ables you mult neceſſarily do) ſet down 


or Meaſ wie, With great celetity"and e 
the Sca/e be any thing well divided, and be but of a 
reaſqnable length: | KLE COINS \MGf 
' += Now 'thg/ Scales which F have chiefly, tale 
choice of in this Work; as being of moſt uſe 
with Engliſh , men ; ( thongh-other;Selgs. may 
be made for the Coyns, #eights Or Meaſures of any 
other.Cauutzey.as well, and upon.the ſame ground ) 


are chiefly theſe, viz. 


x Of Money. 
2 Of Troy Weight. - - ; ch 
3 Of Avordupois great Weight. 


4 Of Avondopois little Weight. | 4 
5 Of Liquid meaſures. 7 
6 Ofdty meaſtres. _'* - I_ 


7 Of Long meaſures, 
'8$ Of: Dozens. | | 

| Unto every of theſe Scales,, 1s zoyned.,,anotber 
Scale of x00 0r 1000 equal parts, theſe Scales are 
made to face one another, ſo that if you look upon 
any.one.Divifion. in the, one, you (hall alſo diſcern 
plainly what Divifion or. part of a Diviſhanaainet- 
eth thereunton;the other. © * + 2 3 
+ Fheſe Scales ,being thus diſpoſed, ag they may 
eaſily be upon any Ruler of Silver, Braſx 0s 00d; 
bur beſt of all upon a ſquare Kuler, mage in form of 
a Parallelepipedon, wall by inſpection only give you 
any Decimal fraftion required without 4ddition, Or 
(on:the contracy) reduce the fraction into the known 
, | | | parts 


the Note Ertction of {prone H i Ih 


F 1 


inſirumental Arithmarick, 341 © 
parts of the Inceger, by inſpeRion alſo, without - 
Subſtrattion. ? - 46 155Þ =y 
'.Ler thus much ſufhice for a general.deſcription of 


what I mean by Scales, the particular deſcription of 


them will more plainly. appear, when' we treat of - 
Nymeration upon the Scales, unto which: we ſhall 
now proceed,. Bur firſt take a view of the. Scales | 
45 they are here diſpoſed, and as they may be ſet-up- 


on ſuch a Ruler as I have here mentioned. 


i. 
—— Ll — 


yo 


Numeration upon the 
Scales. 


He Scales here to be deſcribed are in number 
eight, as hath been alceady ſhewted, and as 
by the figure of them appear. ' Now Nu» 

meration ypon Scale, z to find pon what part of the 
Scale, any number wpow the ſame Scale will fall. 
We will begin with the farit, and ſo proceed till 
we have given an Example in every one. | 
1 The firſt Scale is of Engliſh Aſoney, and 1s 
avided into 24 equal parts, which repreſent 24 
pence or 2 ſhilljngs, theſe parts are numbred -with 
Arithmetical figures, fromthe beginning thereof, 
dj 1,2, 3,4, 5, &Cc. to 24, gach diviſion repre- 
ſenting one peny, and the whole, 24 divifions re- 
preſenteth 24 pence or 2 ſhillings; -So that where 
tbe figure x,ſtandeth, that part of the Scale repre- 
znteth one peny, where the figure 2 Randeth, - it 
repreſenteth two pence, where the figure 18 ſtands 
| X 4 ;7 e205 oo 
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. *:eth, itrepreſenteth 18 pence,. or one ſhilling 
pencezand (o of any other figure of the ſame Scale. 
*... Then becatiſe there are four farthings contgined 
in a os each of theſe pence {or diviſions) ig 
 ſubedivided into 4 other equal parts by ſhort lines, 
every one of theſe- repreſenting one farthing, (& is 
the whole Scale divided in all in 96 equal 'parts, 
which are the number of farthings contained 1n two 
ſhillings, Thus if you look into the Scale of Money 
for 8 perice 3 farthings,you ſhall find it at tae letter 
- 8, Which letter is here put onely for examples ſake, 
Alſoit you would find 3n the Scale the place of 18 
d.” half peny,. you ſhall find itatc, and. thus may 
you find the place of any number of pence and far- 
things under two ſhillmgs uponthe Scale, 
| Untothis Scale of money (as toall the reſt of the 
Scales) there is joyned another Scale which I ſhall 
alwayes hereafter call the Scale'of 1000, the uſe of 
which Scale is this. When you have found any 
Number of pence or farthings upon the Scale of 
Money, you ſhall find upon the Scale of 1000, 
what parts of a thouſand is the Decimal of thoſe 
pence and farthings : Thus when in the Scale of 
money you find at the letter «- 8 pence 3 farthings, 
if you caſt” your eye direQly croſs to the Scale of 
1000, you ſhall find 364 to Rand direAly againſt 
$4. 39. which 364 is the Decimal of 8 g. 3-9. Al- 
fo, if you find upon ghe Scale of money 1 8 4: half 
pery,” which is atthe-letter c, you ſhall find againſt 
1t3n the Scale of xoe0, this number .771, which 
is the Decimal of 18 4. half peny. And inthis 
manner may the Decimal of any number of pence or 
farthings under two ſhillings be moſt eaſily and ex- 
aRtly obtained, *"_"— _— 


a. « 


f 
t 
1 
$ 
r 
/ 
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Now on the contrary, ſuppoſe'a Decimaf Frattion 
were given,tepreſentingſome part of Eng/zſh Coin p 
if you look in the Scale of xoo0o for your Number 
given, right againſt it in the Scale of Money you 
*f find what number of pence and farthings is 
repreſented thereby. As for Example, Suppoſe 
.364 were a Decimal given, and it were requured 
to find what part of Coin it doth repreſent. - Look 
in the Scale of 1090 for the Namber 3644and right 
again(t it you ſhall find 8 pence 3 farthings. Alfo 
it ,771-were a Decimal given, if you look in the 
Scale of To00 for .,771, youſhall find againft that 
_ 18 pence 2 farthingsg, And hus of any 
other, 

By what hath been already ſaid, it may be eaſily 
diſcerned of what exceeding expeditiori theſe Scales 
thus diſpoſed are of, for I dare affirm, that I will ſer 
down 2 (if not 3) numbers, by the Scale, as ſoon as 
one by the Tables, and if the Scale be but of any 
reaſonable length, altogether with as much'exaCt- 
neſs, but if I ſhould vary an unite in the laſt place, 
in my eſtimation in the Scale of 1000, it is not any 
thing material, 

l have been very tedious in ſhewing the uſe of 
theſe Scales to- find the fraftion parts of Afoney ; 
but the reaſon is, becauſe T was 2 be the briefer 
inthe reſt, for weight and meaſare, the manner of 
working (when the diviſion of the Scale is known) 
deing the ſame in all reſpe&s without the leaſt alte- 
ration, 

2 The ſecond Scale is of Troy weight, two peny 
weicht being the Integer, which Scale is divided 
inco 48 equal parts or divifions, each of which di- 
viſions 
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viſions contains one grain, and are. numbers.by A. 
rithtaetical figures at every three grains by 3, 6,9 


12, &C, tO 24, and at the place where 24 ſhould LY 


ſand, there (tandeth,Þ W, which figaifeth one 
peny Weight, or 24.grains, this Þ W: Randeth in 
the middle of the line. - Then is the ſame Scale 
continued farther by Arithmetical figures, 3,6, 9, 
I2,&c. as before to 24, an1 there is written Þ W 
again, repreſenting two peny weight, or 48 grains, 

The Scale being thus divided, at 1s eafie to find 
theplace where any nutaber of Grains under 48 
ſhall be upon the Scale, As for example, it it be 
required to find where, 8 peny weight ſhall-fall, 
look upon the Scale of Troy weight, trom the be- 
ginning thereof, and count the figures 3 and 6,then 
count. alſo two of the ſmaller Diviſhons, and that 


makes $ 2rgins, which you-thall find to {tand at the; 


letter d, which is the place of $ grains; Alſo if up- 
on the Scale you would find the place of one peny 


weight Lo grains, you ſhall find 1t at the letter z, - 


and ſoof any. other number of grains under 48, or 
two peny weight. 

But if you had a Decimal given,and would know 
what number of grains it repreſenteth, if you ſeek 
your-Decimal given in the Scale of 1000, right a- 
eainſt it in the Scale of Troy weight, you ſhall find 
the number of grains repreſented thereby. 

Example. Let .167 be a Decimal fraCtion given, 
If you look in the Scale of 1900, for ,167, right a- 
= it in the ſcale of 7 70y weight, you (hall find 

peny weight. 

Alſoif ,708 were a Decimal given, if you ſeek 

08 in the ſcale of 1000, right againſt it you ſhall 
tine 7 pery weight 10 grains. 3 The 


Infiremental Arithmetist. 
3. The third ſcale is of, Ayvjrdupos, great. weights 
'S Inc or one quarter.cf AF} bemg the 
Iateger this ſcale 15 pumbred by I, 2, 33.45 &c. to 
28, which 2.5 KT 28 /, or a quarter of a 
hundreds and each of thoſe is ſubdivided into four 
{mall parts,each repreſenting one quarter of a pound. 
. .Now.afyou would know. what 13 the Decimal of 
any number.of pounds or quarters;under 28, if you 
ſeek the number of pounds 11 the ſcale of Avoirde- 
pou. grede weight, right, againſt it-in the ſcale of 
1099,;.you ſhall find che decimal thereof, .*..- _ | 

Thus if 1t were required to find the Decimal of '$ 
pound and an half, if .you lock upon the Scale.for 
8pound and an half, you (Mall find it atthe letter 
and right again it 1n the Scale of -1000 you hal 
wy .394, Which is the Decimal of 8 pounds and an 
balf. 

On the contrary, ſuppoſe .304 were a Decimal 
oven, and it ivere required to Pd rae part of 
Awwirdapozs great. neight were repreſented thereby, 
it you look'11 the. Seale of 1000 tor 3.04 le ar a- 
Fauſt 1t.in the Scale of Avoirdupors great weight,ycu 


all find 8 pound and an half. ; 
4 The fopith Scale is of Aweirdupogs little weight, 
16 ouncesor one pound being the Integer ; This, 
Seale is-fixft d1vided into 16 equal parts, and num- 
bredby 1,2, 3, 4, &c. to. 16, each Diviſion re- 
preſenting one Oance, Then again, each of theſe, 
ounces is {uþ-divided ;into.$ other ſmaller . parts or 
divifions, each of which diviſions repreſenteth two 
Drams , but-if your Scale be large enough,you may 
have each gunce divided into. 16 equal parts or di- 

viſions,each diviſion repreſenting one Dram, E 
ow 


"_ " 


RES 


» 
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Now to find the Decimal belongingto any nym.. 

ber of Outices' and Dratns, 'repair ro the Sealeny 

Awvoirdwpois little weight, and on it find the qaariey 
1 


- 


of ounces and drams' required; and eht 4g off ie 
Decimal 


in the Scale of 1000, you ſhall have the 
thereof. Sens Sea tag hors 
Thus if it were required to find the Decimal-of 
6 ounces and'6 drams, if you look this in the Scale 
of Aveirdyp0is little weight, you ſhall find 1tat the 
letter þ, and right a itin the Scale of 000, 
you ſhall find 398, whyjch is the Decimal: of 6 
ounces and 6 drams, GOP 
But if .398 were a Decimal given, and it were 
required to find the value'thereof in Avoirdupors 
little aeight, if you look for .398 inthe Scale of 
x 000, right agunſ it in the other ſcale you ſhall 
find 6 ounces 6 drams. N 
5 The Fifth Scale is of Dry Meaſure; , one 
roſe or 8 Baſhels being "the Integer ; -This. 
Scale is firſt divided into$ equal parts, and num- 
bered by r,, 2, 3, &c. to'8, each of which divifions 
repreſenteth 2 Buſhel, and each of thoſe parts is 
again ſub-divided,firſt into 4.equal parts or diviſions 
each repreſenting one peck, and then'thoſe again 
ſub-divided into 4'other ſmaller parts, repreſenting 
quarters, balves, and three quarters of a peck. | 
Now if you would know tne Decimal belonging 
to any number of Buſhels [under 8 Buſhels or one 
quarter) Pecks and parts of a Peck, if you ſeek the 
rumber of Buſhels, Pecks, and parts of a Peck in. 
the Scale of Dry Meaſures, right againſt it in"the 
Scale of 1900, you ſhall have the Decimal requt- 
=_. 7 Us 
As 


. 


| 


Vecimath efotiging ro'$ Biiſhels 2 | Peck, 
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As for Example if 1t vere req uit 3 et | 


aPeck, xf you look into the Scale of. thy Ml 
a bh buſhels, 3 pecks andan' Ifts "or 
mers et py and tight againſt it in the Scale 'of 
p89, youthall ind: .702, which is th 
way $9 oathely, 2 pecks and an half. 
Buirif 502 were x decimat Fiep | 


quired to figd what qumber, of þ 
pirrara k 1t repreſenteth, if you 
ale of Too for SN ol ſhall Ec! wh £ 
Y 
__ heath Scale isof' ignid Mei 
divided 36 Equal Mo GE 08g. 
rt FL , 10,15, &c, to. 36, then, CER 
bor *aath repreſetigy, aa bat 
bellaths endteh) you' thay. i ivide « 
keg fat God i code 
er'© j(un ER 
FA 8 "repair: Es Scale F ; 
furs, h natteek" there. the Scale, the 
of $0e0/: you {halt find he wa) Ps 
longing, 
tink 19 gallons and ra quares, or 4:pjnts a Non: 
Is alf c, "you. lg 5 Tied pag 
4 


Ip of ' Dry mea: ety, buſhels, 2 
teger 7 76 Gallons bt one Barrel, 
i into 
Fs again ſubdivided” mt, 
| if; = 
%Rv 4 will Every att hs AnE pip 
long} quarts'or pints," in; i; Sainſtat 
'$ IT eerCieguiled ro kid 2  decitgal FRY 
Tatbefh: rOÞallons, z"trirts, you tha Fe x at 


w bows * againft Fuck iN he ſcale of {of 000, gon 


5 
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ſtaltfind;zp 82 , Which | 1s the decimal of 10 gallons 
4 u\Its, & 

Lakai if. 292 \ wee a decymal gt ds 
- werereguixed'to find wat number of gi 

or pints vere, re reſented thereby if; y £41 

the fcal&of 1,006 for ; 292) ark aJa1n Fo ns 
as of Liotta meaſhres, you ſhall Rep ts 

quarts, or 4Pihts.. 


7" TRE ipventh Scale” jg of . Long 2feaſmgn, 
Fiteger! being” Fard;.c of 'Ell;,cthis eel * 191d n 
into 4 4<qulÞ parts, and phmibred by 1 ,243,.44 repre; 
ſenting qieret, z duarters, 3 quarters or 4 quaty 
ters of a ADR or Ell, theſe, are are ago, ſub+qivided 
firſt ititþ th-4! ther & qual F by repreſen in? Nailey 
and the. fn? be Ain tu dived af atp calurs F 
ne OTE 
Now if you % nod knoly what decingl ; 
to any yiin & of quarters.or ugiles of 14.34 
if you Teek- BIS Td oi er. Re 
feats of 7; ak E Icalept' Fe 


Yau 6 de al theres EY, 
e required t Td che Ft 

kno Wh Dy ind g Nai Iles, if "_ PRs 1s fox: 

jake Cul. fiadac 


vitand at 
be et 0, oi 'Khich tnths ſcale 0 100g yo! 
ſhatt find . 7, i ig 1s. the decin al apigang: t 
T ns nid 7 naifes of a Yard or 

Alſo if ,437 werg4 decimal: g a Ir, were 
xt quir to id whit gy anuty 2rd oy 8 Were 
tefhcketl eld thereby, ff Yi PALE 10 the, icalE gf, 1909 
for .4 3743/0 thaſlin a (cale of, Long eel we fog 

agulnſtit one quarter andig, nailes., —” 

s The Hohth and Lalit {cale is o'r rhpreſen bed 


inchesg 


= 


LAH  Yy7y 


| ha 
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inches, the whole ſcale deing divided into 22 equal 
parts, ard numbred dy 1, 2, 3,&c. to 12,and thoſe 

arts are again ſubdivided.;nt halves, quarters,and 
If quarters, as Carpenttrs-Rifles are uſually divie 
ded 


joyned a Scale of 1000, this $cale will readily diſ- 
cover what is the decimal belonging to ary plumber 


of Inches; halves or quarters; and the ufe'is the- | 


Into this Seale (as unto all the cther) there -. 


- # — 


ſame with the Scales before mentioned. 
Thus I have giveri you a brief deſcription of theſe 
$ca/e;, and-the uſes of them, and do now'{tppoſe 
my Reader to be perfeAly acquainted withthe way 
of numbring or counting upon them ; Wherefore I 
intend onely'to 'give you' a queſtion or rio inthe 
moſt uſaal Rules of Arithmetick, and {6 conclude ; 
for Dectmal Arithmetick being already ſufficiently 
explained. I-thall not need repeat His Rules (or 
the manner of working them) again, bittgive you 
me Example, by which the exaQneſs and expediti- 
on of theſe Scales may the more evidently appear; 
for when we work by Scales; it is ſuppoſe#thit we 
donot uſe Yalgar, bit Decimal Arithmerick and 
Addition, SubſtraGuotr, 'Multiplicatign, . Divifion, 
the Rufe'of Three, and indeed,” all thz other Rules 
of AritKmetick, .are tobe performed, a$is* before 
taught, the SEile ſerviDgonly'to avoid ReduRtion, | 


Addition, 


320 
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Addition. 
VV Addition is, and the manner of work: 


V ing of it hath been alteady taught, bothin 
the fitſt apd ſecond Parts, we, will now come toan 


Example, which let be in Addition of -Engli/h Coing. 


and letthe ſums to be added be 36 1.8 5.8 d, 297; 
0 5.'2:d.. 31 /:165.yd.and6/.25.5d; 
Furſt,jet down 36 1.29 /.31 1.and 6, 0ne under 
another, ,in.ſuch order as you ſee here, | 
in the.margine, drawing a line by the . . 36 
fide of them as you ſee here done, and + 29 | 
alſo a line under them, « 31 
This done, ſeeing that your firſt _--6 {-+ 
number 4 be ſet down to 36 J. is 815, — |— 
8 4. you muſt for the 8... (becauſe two... .. 
ſhikangs, which we called a_ Decade, or the tenth 


part of 'a pound, is made the Integer, in the Scale 


of Money).ſet down 4,-which is done by memory, 
and aftex it make a comma, Then your; J.;. , 
next number to be ſet by 29 /. being - 36 | 4, » 
© s, 2d, for the © x. ſet down a Cy- 29 | 0, 
pher z; Thudlys for your number to be 37 | 8, 
ſer by-:31./. being 16 5, 9d; for the - 6} 1, 
16 ;. ſet down 8 decades, with a com-. — | ——_ 
ma after it, and laſtly, the number to be | 
ſet by 6 /. being 2'. 5 4. for the 2 s. I ſet down 
decade with a comma after it, and then will your 
work and, as here you ſee, 


Then. take your ſcale in hand, and ſeeing you 
l 


wy. >: mor ut wy cn R\"w THR TY” Oo __-__= 2 ,. co=y 


m_ «a 3a£aA«3>z. x AT = wt m—”- = - mc x £©< = «4 BS» 
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feſt number of pence are 849, look in your ſcale of 
noney for 8 4. and againſt it in the ſcale of 1000,» . 
yoa ſhall find 333, which ſet 36-4. 8 5, behind the 
comma, then your next numbep of. pence being 2 4. 
bok in your ſcale for 2 d. and againſt it in the ſcale 
of 1000, you ſhall find 683, which (etto 29 /. © 5. 
hehind the. comma, Then- your third number of 
pence being 9.4. look in your ſcale 
or 9.4. and againſt it in the ſcale-of 36 4,333 
000, you ſhall find 376, which ſet . 29 | 0,083 
to31/. 16 5. and laſtly, your laſt | 31 | 8,376 
namber of pence being 5 d. lookin 6| 1,208 
your ſcale-for 5 4. and againſt it you — | — 
hall find 208, which ſer.to 6 /. 2 5. = 
| ind thep will your whole work ſand, as here you 

ſee. | 

Your ſums being thus fet down, which is done 
with more facility then you can imagine, tull you 
make -trial and be ſomething perfeCt therei2, yea. 
muſt then- add all the numbers together, as in A 
dition of Decimals, and-you ſhall find the-ſum of 
they to be 10314,000, Now to know this in mo- 
ney, is as eafie as 1t was toſet ſeveral ſums down, 
for the figures 103, which and behind the down 
neht line, are 103 /. and the -figure 4 which fands 
tetveen the dowa right line and. J},, 
comma,, axe 4 decades or $.. and - +36 | 43333 
deing the reſt to the right hand-are _ - 29 | 0,853 
Ul Cypners, they figmfie neither 31 | 5,376 
pence nor fartbings, ſo is the total 6 1,208 
of this Addition I03/.8;.0d. n= 


That the manner of working may - I'03 | 4,009 
appear more plain, I will give you 


another 
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another ſhort Example as difficult as I caninvent, 


which I performed by a Scale of Wood but of 


inches long. Let the ſums to be a4ded together, be 
theſe following. | 


lh Ss d. g. 
"5.399: Af 4 T 
199 6 8 4 
a7 $ 3 3 
—— — 

709---- 9 4 Y 


' Firſt ſet down your ſeveral ſums of 332] —- 
pounds one under another as before, ' x5 
and draw a line by the fide of them, 214| 
- and another under them. So will they __ 

ſtand as here you ſee. 

7. Your ſums of pounds being thus orderly plz- 
cedand lines drawn, repair to your, Scale and jeeing 
your firſt number of ſhillings, penee and farthings 
S175. 4d. Ig. for your 17 5. ſet down 8 Decades 
which 1s 16 5. with a comma after it, then will there 
reſtto be ſet doin 1 5.44. 4. or 16 4. x g. which 
if you ſeek in yotr ſcale of money, you ſhall find to 
and againſt it in the ſcale of 1000 this number 
.677, which is the Decimal of 1 5. 44. I 9. 

2. Your ſecond number of ſhillings, pence and 
farthings is 6:5. 84. 9, for your 6 ;. ſet down 3 
decades,which 1s'6 ;.and then there will remain/$d, 
- Tg; Which if you ſeek in your ſcale of money, you 
ſhitt find to ftard againſt it in the ſcale of 1000 this 
number . 3443 which is the decimal of 84. 1 9. 

, 3+ Your third number of ſhillings, pence, and 
farthings, 


Aww DJ YH aY «a " m—_— = —= "I " ” _ 


we 
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farthings, is 5 &. 3-d. 3-9. for your 5 7. ſet down 2 
decades, which is 4 s, with a comma after it, then 
will there elt to be ſetdown 1.5. 34. 3 9.0r 15 d; 
g. which if you ſeek in your ſcale of money, you 
Fr find to ſtand againſt u in the | 
ſcale of 1000, this rumber .656, - /, : 
which is the Decimal of 15.4. 3 q. 33248,677 + 
t15.3 d.3 4. and the three ſums 159[3,344 
to be added together will ſtand as 217]2,656 
here you ſee, | anion | 
Theſe ſums being added together 70914,677 
according to the rule for Addition 
of Decimals, you ſhall find the ſum of them to be 
70914,677, now to know what this is in money, 
take notice that the 709 which ſtands to the left 
hand of the down right line are 759 pounds, and the 
foure 4, which ſtands between the down right line 
and the.comma, are 4 decades or 8 ;, but (becatife 
the firſt figure next after the comma is above: 5; iz. 
6) you muſt add rx 5, to the 4 decades, making them 
9;; then will there remain 177, wherefore if you 
look in the' ſcale of 10009 for 177, you ſhall find 
zzainſt it in the ſcale of Money 4 4. 1 4. So 1s the 
whole ſum of this Addition 709 /. 9 s. 44. I 9. as 
dy the preceding work doth appear. ' ::G 


— 


% 


C Here note, that when you had: ſet down. your 
709 |. 4 decades or $ 5, there remained beyond 
the comma 677, which if you had ſorght 10, your 
ſcale of 1000, you ſhould have-found againſtat 
n the ſcale of Money 15 d. 1 9.0114, 3 d, 1:4: 
(which is all one)as before,for it appearethplain- 

. Iybythe Scale that Foo in the line of r000.15 &- 

qual to one (billing, Y © I 
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I might proceed farther in giving you Examples 
in zeight and Meaſure anſwerable to the Scales, 
but that would only make the Reader ſpend his time 
to little purpoſe, tor being before acquainted with 
Decimal Arithmetick, and (as by this time I ſuppoſe 
he is) with Numeration upon the Scales, he cannot 
be deficient in the applying of the ather Scales of 
weight and Meaſure to the ſame purpoſe for which 
they were contrived, I having ſolargely exemplified 
the uſe of the Sra/e of Honey. 


——.. ———_—_— —— 


— 


SubſtraCtion. 


g Hiftraftion (as hath been before ſaid) is the ta- 
king one or more ſmaller ſums out of one greater 
I ſhill only give you an Example or two, as I have 
- taken the numbers from a Scale. | 


Pcawple. 


Delivered to a Gold-ſwmith of old Plate 297 ounces 
[3 peny-weight, 19 grains. 

Keteived of the ſame Gold-ſmith firſt 165 ounces, 
LI peny-mweight and 7 grains, and after thas receiv- 
ed of the ſame Gold-ſmith 32 ounces 19 peny-neight 
and 23 grains, what plate remains in the Gold- 
ſwmiths hands? 

-- Take your Numbers out of the Scale of Troy 


weight, and ſet them down ag here you ſee, 
/ ounce! 


. 
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| ounces 
Delivered 29716 »>396 
Received firſt 165 5,646 | 
Rectived tore _ 32'9,979 
Received in all Ig8l5,625 


nn mo" EE 


Refts in the Gold-ſmiths bands 991,271 
or 


$ ounces peny-w. gr. 
99 2 I3 


Then add the ſeveral weights of Plate received, 
together, and they make 1g98l5,625,0r 198 ounces 
11 peny-veight, 6 grains, which if you ſubſtraRt 
from 29716,896, or 257 ounces, 13. peny-weight 
198iains, which was the quantity of plate delivered 
there will remain g9911,271, or 99 ounces, 3 peny- 
weight, 13 grains, and ſo much plate is ſtill .in_ the 
Gold-ſm1ths hand. Andlert thus much ſufhce for 
Subſtrett ion. | | 

Now we ſhonld. proceed to Adx/tip/ication and 
Diviſion , but when the . numbers are taken 
from the Scale and ſet down, the manner of warking 
doth not at all differ from 1s/tip/ication and Diwvi- 

fon of Derima/s before taught. But that we are now a 
treating of [nſtramental Arithmetick (becauſe I will 
not alter the method before uſed, in the firſt and ſe- 
cond parts of this Book ; ) I will therefore hers 
ſhew you how 1ultiplication, Diviſion and the Ex- 
trafton of the S guare and Cube Roors, may be [nftru* 
wbntally performed by Rods, commonly called Ne- 
peirs Bones, Y 3 Mul- 
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——. ——t.. th 
IO i "OR ho 


\Multiplicatiowof I\(s- 
perrs Bones. 


mOIY 


4;jtiplication and Diviſion ace accounted the 
hardeſt parts of // algar Arithmetick,; but by 

the Invention of the Right Honorable Fohn Lord 
Nepeir Baron of Aercifton in Scotland, they are 
both of them made very eaſie, and more certainthen 
uFthe ordinary way, the: memory not being charged 
at all, but as in Addition and Sulſt7aFion; What this 
Artifice is, is ſhewed by himſelt 1n tus Treatiſe of 
Rabdologia,.as alſo in a ſhort Treatiſe of their Con- 
firu ion.and Uſe by me lately Publiſhed, Entity-- 
led, The Ayr of Nwmbring by Speaking of Rods, and, 
therefore it will-nor be neceſſary here to make-any 
large diſcourſe of them, it ſhall be ſufficient here, 
ly to give you adeſcription of them, and how'to 
uſe them, | 


"Theſe Rods or Bones are nothing elſe, but the | 
ordinary a/tiplication Table,. commonly Called 
Pythagoras his Table, cut into pieces, with Diago- 
| nalſinesbetween the figures of every product in fin- 
gle mn/tiplication'; as by the figure of them follow- 
ing it doth appear, ' 94 4 


A 
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A Figure of the Bones. 


2 


COEFFI 
WAV FAVAIATAIAY 
Al 11/4 /4 0/1 1/91/8 al, 
SAVA PARA AFAVAYEL 
LAVAL AF 
olY FAB: Ib 14 : 4 
4, 47 OAVAVAFE © | 
ol. YA WO *+ 24 8 4 Io 
l/4| 1b 31/3 SL COA. 
The Bones are xſually made of ſal Fol of Box 


containingin length about I inch and ,3 of an inch 
and in breadth about 42 of an inch, and in thickneſſe 
neer ,* of an inch. One ſet of theſe Bones confiſt- 
eth of five pieces of Box, and are graduated with 
Diagonal [mes and figures, as you ſee here in the 
figure of them. On one of the five pieces there is © 
and 9, the © being on one fide of the Wood, and the 
9 on the other (ide, another 1 and 8, the third 2 and 
7,the fourth 3 and 6, the fifth 4 and 5, Now theſe 
five pieces of Box contein'one Table of Multipli- 
cation cut in pieces; but ſo few are notſufficient for 


uſe, 
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uſe, for you cannot well have lefſe then fix ſets of 
them, that 1s 30 pieces, and {0 many are uſually 
made; 

For the placing of theſe Rods or Bones, when you 


uſe them, there belongeth apiece of | 
four -inches in length, and two inches in breadth; * 


having 2 ledges of the ſame thickneſs with tha Rods 
or Bones, on the thin ledge which; 1s at the end df 
this board, there 1s fioured. the nine Digits, 1,2, 
3,4, $63 7» 8:9. This board.is called a'T | 
becauſe we uſally ſay when the bones are laid thete-: 
on for any uſe the Bones are Tabelated, See the fi-! 
ge thereof, | Pg” 


The Figure of. 
_ the Tabelet. 


S - 


—-— DLO 


= ” 
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Now theft Bones thus- ordered and -Tabellated 
donot only give you the produt of every fingle Di- 
it, multiplied by itſelf, or any one of the Digits, 
ut the ſeveral products of all the 9 Digits together, 


| by every of the 9 Digits, as if it were demanded 
' | how -much 123456789, will amount unto, being 


multiplied by 6, in this Table it will be found tobe 
749740734, for the produR of 9 multiplied by 6 
8 54, the firtt figure whereof towards the rightthand 
viz» 4 18 placed under the Diagonal linezand 5 be- 
10310 the place of tens is placed aboye it, again 8 
multiplyed by 6 is 48, the firſt figure whereof to» 
wards the right hand, viz, $, is placed under the 
Diagonal line as in the other produR, and theſe a 
ficures 5- in the upper. part-of the former produR, 
and 8 in the lower part of this muſt be added roge= 
ther, and being ſo-they make I 3, therefore next un- 
to 4 in the firſt produRt, I ſet down 3, and carry t- 
to 4 the figure placed above the Diagonal in this fe- 
cond produc, which together with the lower figure 
n the next product; wiz. do make 7, for-4and 1 
tht I carried is 5-and 2 the figure under the Dia- 
gonal in the next produ@ are 7, and ſo-the -3 firſt 
figures of this produ&t towards the hand are 734, in 
like manner mu the figures remaining between the 
Diagonals be added together, and their ſum if it a- 
mount not to ten, muſt be ſet down in his proper 
place, but if they make juſt 10, or exceed.ten, ſet 


down the overplus, and carry the ten in mind to the 


next figures between the Diagonals as in the laſt 
produRt ; So likewiſe in that which follows, 4 and 
6 the figures between the Diagonals being 10, I ſet 


dawn a Cypher, and carry one to the next figures, 
which 
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whichare 3 and o, now 3 and 1 that I carried is 4, 
and 4and © 15 4 till, and therefore next to the Cy- 
pher Iſetdown 4 in the paper ; the figures in the 
pext Dagonal are 3 and 4, that 1s 7, Wherefore I ſer 
down 7 4n the paper; the next are 2 and 8 that is 10 
therefore I ſet down © in the paper and carry 1, the 
nextare 1 and 2 which with 1 that I cartied make g, 
therefore I ſet down 4 in the paper, the laſt are 
and 6 which make 7 and ſo at laſt the whole produ 
of 123456789 multiplyed by 6 is 7407407 34 
Now as the multiplication Table thus ordered | 
doth give the produGt of all the 9 Dygits placed or- 
derly by every of the 9 Digits, ſa being cut in pieces 
or ſlips, and having many of them made 1n Paſt- 
board of Wood, any other ſum may be placed on 
the Tabellat, and the ſeveral products thereof by 
every of the 9 Digits will be found in the like man- 
ner; Thus if it were required ro multiply this num+ 
ber 5767 by every of the 9 digits, placing the Rods 
which have-theſe-figures onthe top orderly as they 
are in the following Figure, the Produ&t of 5767 by 
3 will be found to be 19301, the produG thereof by 
E is 46136, and ſo for any other. bY 
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2 0, | 46136 
LES 2422) 1190; 


Alſo if it were required to multiply 
$167 by 749, the product of 5767 by 
91851903, and the produd thereof 


6 3; @.. WW. ab. vo 


'9 
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5767 
149 


| 114 is 23088, and the product by 7 is - pet 
40369, and theſe produRts being ſet  F5igoz 
down and added together, as 1n ordi- 23068 
ray Multiplication, the produft of . 40369 
$767 multiplied by 749 will be 4 ———- 
319483, as by the operation in the. 4319483 
Margine 1t doth appear. af 


Divifhon 
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2 
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Diviſion by the Rods- 


- Fritbe required t9 divide 431 9483 by 5567 
4. placing this Diviſor on the Tabelat, as was di- 
reed” for Mulrip/ication, the produts of your 
Diviſor by every of the 9 Digits is given y6h,.and 
may be dedv&ed from the Dividend, as been alrea- 
dy ſhewed, aid according to the Rules there deli- 
vered, I agk how often is 5767 in 43194, and the 
anſwer by my Table is-7 times, and therefore I ſub- 
ſtrat 40369 the product of 5767 by 7 from 43194 

an 
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nd there refts 2525 , which with the next figure in 
the Dividend, wiz. 8, is 28258, in which I find 
67 to be conteined 4 times, and therefore I ſub- 
fra& 23068 the product of 5767 by 4 from 2 82 58, 

| 2nd there reſts 5190, Which with the next figure in 
the Dividend, viz. 3, iS 51903, in which I find 
6766 to be conteined nine times, and therefore I 


Dividend Quotient 
Diviſor 5767) 43194383 (749 
49369 Subſet. 


28258 Remain 
23068 Subſt. 
— —— 
$1903 Remain 
51903 Subſt... 


©0000 Remain. 


ſubſtra 52 903 the produtt of 5767 by 9, from 
51903 the remaining figures of the Dividend, and 
there reſteth nothing, and therefore the quotient is 
749, as by th2 operation it doth appear. 
And thus may you dowith any other ſum (baving 
a competent number of Bones or Reds ready for the 
work) without any charge tothe memory, which in 
other wayes cannot be avoided, and by reaſon of 
which many miſtakes may happen, which are in this 
evented. Alſo by the Bones there is this commo- 
ity, that when it 1s doubtful what figure to ſet in 
the Quotient, the Bones will certaialy dire you, 
ſothat you carnot poſlivly miſtake, 
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| Theſe Rods, or Bones (as they arg commonly cal- 
led) are of excellent uſe in extrafting the Square 
and Cxbe Koots, To perform which by Vulgar A- 
rithmetick, already taught 1n the firſt part of this 
Book, and therefore I ſhall not init upon it in this 
place, but refer the Reader-to my forementioned 
Treatiſe, which ſhews both the Fabrick and 4 of 
the ſe Rods or Bones, not only in 11ultiplication and 
Diviſion, but in the Extrattion of the Share and 
Cube Roots, Which Treatiſe 1s entituled, The Art 
of Numbering by ſpeaking Rods. 

Having done with the four Species of Arithme- 
tick in this Inſtrumental way, I ſhould now proced 
to the Go/den Rale 'of Three, and conſequently to 
the other Rules of Arichwerick, but having in the 
former parts of this Book performed that already, 
both in zh3/e numbers, Fraitions, and Decimal, I 
ſhall only give you an Example in the moſt neceſ- 
ſary Rules, and fo conclude this third Part. 

But before I ceaſe [peaking farther of [xſtrymen- 
tall practices, (although I have already taught how 
to Extra the Square and Cube Roots by Vulgar 
Arithmetick1n this Book, and by Wapeirs Bones 
the before recited Treari/e, yet to make this /nſtru- 
wentall part the more compleat, I ſhall here by a 
new Artifice ſhew. * 


Th ac Ho 7, we W323 WI 
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3; How to find the 5 JHarE 
or Cube Root of any 
N 1umber. And 


1 Any Roos being given, 
to find the Square or 

_ theCnbenumber of that 
Root. 


An both theſe by in/pe#ion onely, without the 
help of either Pen, C ompaſſ, esz Or any other Afo- 


tion, 


. For the effeRing. hereof, there is now inſerted, 
:mong the forementioned Decimal Scales of Afo- 
we), Weioht, Meaſure, &c. namely, between the 
Scales of Avsirdupors little meight, and that of Drz 
Meaſures, Two other Scales, one having written 
atthe beginning thereof the word Square, and to 
the other there is added the word C «Le,and betiveen 
them, there 1s a third line, whick hath written up- 
on it, the word Roor. Andby theſe three Scales 
thus united, the Square and Cube Roos of any num- 
der may be extrated by inſpeRion onely. For 

If you find any number whoſe Square Root you 
require, in the Line or Scale of Squares, right 
againſt 
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againſt it, in the Zine of Roots, you ſhall have the 

Square Root of tharnumber. Thus, _ | 

if thd number G4 were given, and it ware requi- 
 _. red to find the Square Root thireof, * 

Find the given number 64, upon the Line or 
Scale of Squares (which you may & at the letter ) 
and right againſt it, inthe Scale of Roots ands the 
figure 8, which ſhews, that 8 is the Square Root 
of 64. And in the ſame manner you may find the 
Square Root of any other number. 

(81) C9} 

641... {8 
1% mow con [4 bo the Scale 
* 6 | of Squares, [6101 Roots, 
For againſt cd 4 5 you. ſhall < 5 >which 1s the 
| I6 | find 4 } Square Roct 


LC 49 (2J 
In like manier, 


If the number 64 mere given, and it were requi- 
| red to find the Cube Root thereof. 

Find the given number 64 in the Scale of Cubers 
(which you may do, by counting the ſame number 
between the ſecond and third figares of 1 upon the 
Scale it the letter 6) and right againſt it,in the Line 
or Scale of Roots ftands the figure 4, which ſhews, 
that 4. is the Cube Root of 64. And in the ſame 
manner you may find the "be Roor of any other 
number. 


-—4f = 4-2 — EE _ 5 "xd. 
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Joe 6] cke Scale 
3431 inthe Scale | 7 


; | of Roots. , 
216|of Cubes, | 6 ob tockes 


| _ das J "Cube Root 
| q: | + thereof. 
ho |; 
| A 2) a 
And by this Artifice, not onely the Roots of dire 
$1»are and Cube numbers may be found but in 
numbers, that be not. dire&tly Square or Cube, 
the Frattion part of the Root is nearly diſco- 
yered alſo. W | 
* | T have hitherto given you, Examples in ſuch 
Square and Cabe numbers, as are common and fa- 
mir, and that any man may. compute almoſt by 
nemory ; but by theſe the demonſtration of the Ar- 
tice. is diſcovered, the Lines of Squares and Cabes 
being onely Square and Cube numbers transferred to 
Lines. And now- let is proceed' to oreater Num- 


xs, And £O | 
: 1. For the 
 SOUARE. ROOT. 


In the Extra%inn of a Square Root, it 1s uſual to: 
ſt a Prich under the firſt hgure; the third, the fifth. 
the leventh, and to forwards, beginning from the 
2ht hand towards the lefr. And as many pricks as 
all under the Sqnart number given, of to many fi- 

T PUres 


For againſt £ 
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againſt it, in the Zine of Roots, you ſhall have the 
Square Root of tharnumber. Thus, | 
If tha number 64 were given, and it ware requi= 
 _. red to find the Square Root thereof, * 

Find the given number 64, upon the Line or 
Scale of Squares (which you may & at the letter 4) 
and right againſt it, inthe Scale of Roots Rands the 
figure 8, which ſhews, that 8 is the Square Roet 
of 64. Andin the ſame manner you may find the 
Square Root of any other number. 


81) C9} 
64 | WP :. 
149 


E L 
| in 'the Line | 7 | - the Scale 
* 36 [of Squares, [6101 Roots 
For again} 25 you. (hall X F >Which is the 
I6 | find 4 | Square Roct 


| 9j 3 j thereof. 
L 4) 2) 
In like manier, 


If the number 64 mere given, and it were requi- 
red to find the Cube Root thereof. 

Find the given number 64 in the Scale of Cabers 
(which you may do, by counting the ſame number 
between the ſecond and third figares of 1 upon the 
Scale it the letter 6) and right againſt it,in the Line 
or Scale of Roots ſtands the figure 4, which ſhews, 
that 4 is the Cube Roor of 64. And in the ſame 
manner you may find the "abe Rooz of any other 
number. 
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572 | 
343 | in the Scale | 7 | in the Scale 


| of Roots 5 
216] of Cubes ,}6 which is the 


For againſt 4 | 
| a” ders J? "Cube Root 
| 27 T's t thereof. 
ho |; 
"2 LC 2) | 
And by this Artifice, not onely the Roots of dire 
$12are and Cybe numbers may be found but in 
numbers, that. be not. diretly Square or Cube, 
the Fraction part of the Kovt is nearly diſco- 
vered alſo. P 
* ' 1 have hitherto given you, Examples-in ſuch 
Square and Cube numbers, as are common and fa- 
miliary and that any man may compute almoſt by 
nemory ; bur by theſe the demonſtration of the Ar- 
tice is diſcovered, the Lines of Squarcsand Cabes 
being onely Sqaare and Cybe numbers transferred to 
nes. And now. let iis proceed* to greater Num- 


Ns, And. ..,..: : 
hut 2 2, For ODE 
 SOVARE. ROOT. 


In the Extratinn of a Square Root, it 3s uſual to! 
ſet a Prich under the firſt hgure; the third, the fifth 
the ſeventh, and to forwards; beginning from the 
night hand towards the lefr. And as many pricks as 
all under the Sqnart pamler given, of {0 many fi- 
Pures 
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gUres will the Roar of that number conſiſt ; $0 that 


if the number given be leſs then 100, the Roce ſhall 


de onely of one figure, if lefle then 1 0000, it ſhall 
be but tio figures, if lefſe then 10cooos, it ſhall 
be three figures, and ſo forward, 

Hence 11s, That the Line or Scale of Squares is 
divided firſt into 100 parts, and if the number ple 
ven be greater then 100, the firſt diviſion (whichis 
the place where the firſt figure of 1 Nandeth,' and 
which before did Ggnifie Oe, ) muſt now fignifie 
100, and the whole line ſhall be 10coo, If 
farther , the number 'be greater then 10000, 


you maſt count or eſteem the firſt figure of 1 | 


to be 10000, and then will the whole lne be 
I co0000 parts ; and if this be tco little to expreſs 
the number” given, you may proceed jarther, and 
ca!l the firſt 2. 1000600, and {o uncreaſe the Line 
100 times more ; bur this 18 ſufficient. 

Thus when any Square nutnber 1s given, if you 
ſet it down, and prick it, (or imagine it fo tobe) 
If the laſt prick to the lefc hand hall fall finder tik 
laſt figure, (which wall alwayes be when the hgures 
inthe given number be odd) you muſt find all ſuci 


numbers upon the line, between the two figures of 


I, But if the laſt prick ſhall fall underhe 
laſt figure but one of the given number, (which it 
will alwayes do, when the figures of the number g1- 
ven are even) then you mult find the number given 
inthe line of $qu.rres, between the ſecond figure 
x ancl 10 at the end of the line. | 
This being confidered, find the number given, 
whoſe Square Root 1s required in 1ts proper place 
upon the Line of Squares, 2nd again({ it m the 7 
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of — you {hall haye its Square Root deſired, 
Thus 


- 36 
#.Y [8 6 
The Sqware £3360 will bz found Ft g' 
Roox Of J3600 to be 60 
36000 C139. 


And in this manner may the nearefi Root of & 
ramber not exactly Square be obtained, For Of 


will beC. _ 
found Nu 
'to be: £ 


about 


"And thus on the contrary, 2 Namber maybe 
Squared, 2s may partly appear by what hath been” 
before delivered, for if you find the Roo inthe 
Sale of Roots, you have its Sqzare inthe line of 
Squaresy and fo, SE ce | 


90: 


© 725 
Ns. in the Scale Y,, | 
Againft N26of Of Roots,you AX v the 
; 851 ſhall fad 725000 


the Square. 
thereof. 


Thius rhuch for the Square Root, Now 


S - 
2, For 


GE 2. 
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2. For the 
' (CUBE ROOT... 


In the Extraftion of the Cube Roots it is Aiſual to 
ſet pricks under the firſt figure, the fourth, the ſe- 
uenth, the tenth, and ſoon, pricking alwayes the 
third FE re from the right. band rowards the left, 
And as Nay pricks as fall under the Cxbick number 
oiven,ſo many figures ſhall be inthe Roox, Sothat 
if the numbergiven {be leſs then,4ooo, the Root 
ſhall canfilt -onely of one figure ; 1f-leſs"then 
1000090 itſhall be onely awÞ figures ; if it be 
above 1000000, arid leſs they Jo00000000, it 
will be onely three figures, , - 

Hence it:15,-That the Line of Cabes is divided 
firſt into.1000 parts; And if the number givenbe 
greater then 1990, the firſt figures of 1 (Which be- 
tore did Ggnifie onely One) muſt now fignife 
1000, and the ſecond figures of 1, muſt now fig- 
nify 10000, and the third I, muft figmifie 100000, 
and the whole line muſt be eſteemed to be 
1000000, Farther, It the number given be gret- 
ter then ©1000000, the firſt 1. muſt+ fgnif 
t 000000; the ſecond 10000000 , the thir 
Ioocooocd,; and the whole line 1000000000 
parts.  Andif theſe be yet too little, you may pro- 
ceed farther, bat ler theſe-ſuffice. "ISIS 

Thus when any Cube number is given, if you 


ſet it down, and prick it ; If the laſt prick to = 
eff 
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ſeft hand ſhall fall under the laft figure, the number 


: ſhallbe reckoned between the firſt ad ſecond fi- 


gures of I, andthe firſt figure of the Root ſhall be 
alwayes either 1 or 2 It che lalt prick fall 
under the laſt figure but one, the number given muſt 
be reckoned beriween the ſecond and thi:d figures 
of x, and the firſt figures of the Root ſhall alwayes 
be either 2, 3, or 4. But if the laſt prick ſhall 
fall under the laſt *figure but two, then the number 


given muſt be reckoned between the third figure of 


1, and 10 atthe end of the Line, | 

This being conſidered, find the number given, 
whoſe Cube Roct is deſired, in the fproper SeQtion 
upon the Line Or Scale of Cubes, and right againt it 
in the Sca/e Of Roots, you ſhall haye its Cxbe Koot 
defired. Thus | 


will beG04, 
4900000 found to$439, 
849000000 he abour 947 


49 | 349000c 
849 The Cabe 84900000 


8 8490000 
849 Root of 


And the like of any other. 

On the' Contrary, a rumber may be Culed.; for 
if you find the number in the line of Roots, you ſhall 
have the Cube thereof right againſt it 1n the Sca/e 
of Cubes, giving the true denomination, to the 
Cube, according as the part of the Line againſt 
which the Rox ſtandeth doth require. ot 

Thus have you by this Inſtramental way of Wor- 
king theſe things which in the ordinary courſe are 
molt hard and imtricate, rendred very familiar and 
eafie ; And although at all time3 you do not make 
| ZE '3 - uſe 
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/ 


uſe of them, yet they are ready helps to confirm 


| youin your working without the tedious way of 


4% 


proving by reverſe working, And here by the way 
I muſt 
Advertiſe. 


That the forementioned Decimal Scales, and 
theſe Lines of the, Square and Cube Roots are made 
in Silver, Braſs or Wood, by Mr. walter Hayes at 
the Cr0 e-Daggers in Moor-Fields, who alſo Ma- 


keth all ſorts of 1{atbematical Inſtruments. 


Example in the Rule of 
Three Direct. 


FF 37 Ells and a half of linnen Cloth, coſt 241. 
7 5. 9d. what (hall2$3 Ells and an half coſt ? 


Firſt, ſet down your 37 Ells, then if you lookin 
your Scale for your half Ell, you ſhall find it to 
{tand againſt 500 in the Scale of 1000, which 500 
may be called 5 onely, for the two Cyphers may de 
omitted, Then ſet dowmyour 24 /. and for your 
7 ſet down 3 decads, which is 6 5. and look ig your 
Scale forthe Decimal of x 5. 9 d. which you ſhall 
find to be 875 , Laſtly, ſet downyour 1 $2 Ells, 
and for your halt Ell ſet down'5 ag before, ſo will 
your numders Rand thus, 


Ell: 


"I =* 


It 37- 5 colt 24. 3875, what 183, 5 
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Ell; | lis Ells 


183.5 
1219375 
731625 

195 1000 


243575 


L—_— — OO —_—_ 


4475-10625 


37:5) 4475.10625 (419.336! 
®s + 4s * OT 


375 8 4.2 q4.pres 
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Your numbers thus taken out of your Scale, and 
. Placedas here you ſec, if you multiply the ſecond 
and third together, you ſhall find the produ of thar 
multiplication to be 4475.10625, which divided 
by the firſt vamber 37.5, giveth in the quotient | 
119.3361, which 1s 119 pounds, 3 decads, or 6 
thillings, and 361, which reduced by the Scale, 
viveth 8 pence 2 farthings, and ſomething more, 


E——_— ——cu Aw 
GW 


Example inthe Rule of 
Three Reverſe. 


F when the price of a Quarter of What « 11, 
55S. 6d. the peny white loaf ſhall weigh 12 ounce; 
I6 peny weroght ; I demand what the peny white loaf 
ſba'l weigh, when the price of the Quarter of Wheat 
&7$.609? 


If you place your numbers according to the te- 
nor of tne Queſtion, they will Rand as followeth, 


li. 5. d. O08. pw. 5. &. 
I j—6— 12—-16—J—6 


But being taken out of the Scales of Money and 
Troy Weigat, they will Rand thus, 


$1 
I.275 


I2,8 


Here it yon multiply 1.295 which is the Deci- 
mal of x /i. 5 5. 6d. by 12.8 which is the Decimal 
of 12 ounces 16 peny weight, you ſhall find the 
product of that multiplication to be 16.3200,which 
being divided by .375, Which is the Decimal of 7 5. 
64. the quotient will be 43.5, which is the Dect- 
mal of 43 ounces, 10peny weight 3 grains, and ſo 
much ought the peny white loafe to weigh, when 
thequarter of Wheat is ſold for 7 5. 6 d. 


OUNnces 


L 2, Gn 37S « 


-. 
— 
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375) 16.3200(435 


"345 


or ; 


I500 


OHNCeS Pls 
L220 ——T0.77 
> 
I125 

1950 

. | 


I 575 


4 
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Example in the Double 
Rule of Three. 


F 24 yards of fkaff of three quarters broad, coſt 
|. 14S. what ſhall 328 yards of the ſame ſtuffs 
coſt being 5 quarters broad. _ 


If you place your numbers according to the di- 
reions of this Rule, they will Rand thus, 


yards quarters li. 5. yards 4 
Tf 24 of 3 coſt 4 14, what ſhall 328 coſtof 5 


But if you take your fraftion namovers out of their 
proper Scales, they will ſtand thus, | 


nards quarters li, yards quarters 


24—}—47—325—x 
3 F ig 447 
g 72 2296 
| 1312 
15416 
5 


7700.90 
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[- 72) 7708.000 (togogs 
136 3 
me. : or 
508 ' ny 
— LOFe—Jcw] 
\ 504 
e 490 
360 
: 400 6 
360 | 
[* 40 
5 


| Firſt, multiply the two firſt numbers; as 24 and 
Ir | 3 together, they make 73 for Diviſor,then-multiply 
4.7, which 1s the Decimal of , /. 14 s. by 32 8,and 
the Produ&t 18 15 416, which again'multiplied by 5 
the laſt namber giveth 77080, unto this Produ&, 
(that there may be a competent number of figures 
nthe quotient,) I add two Cyphers, making jr 
7708000,which I divide by 72, and the quotient ;g 
107.055, Which 15107 7.1 7, Id. and fo much jg 

328 yards of afte worth, being 5 quarters broad, | 


Example 
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Example 1in Barter. 


po Merchants having two ſeveral Commudi- 

ties, are willing to barter,or exchange the one 

with the other. The one hath Indigo, which 

be will ſel] at 4. the pound, for ready money, but in 

Barter be will have 4.5. 9d. the poand ; the other 

Merchant bath Kerſies, which for ready money he 

will ſell for 3 $. 6d. the yard. Now the queſtion #, 

at what price be muſt rate bis Kerſies in Barter, to 
equalize the 9 d. advance upon the pound of Indigo, 


The tenor of the Queſtion is this. 


If 48. in Barter require 9d. what ſhall 38. 6% 


require ? 
Your numbers placed will and thus, 


fs d. Ps + 


| | 4—— g————}3 6 


But being taken out of your Scale, they mill 
Rand thus, | 


D:cad: 


il 


Decades __ __ _d- s. 


Soommmm—__  _—_—_—, 


Say then by the Rule of Three Dire, If 2 - 
cads of 4 7. in Barter require .375,' nljch 3s the 
Decimal of 9 4. what ſhall 1.57 requite whichis 
the Decimal of 3 5. 6 d. . 
Firſt, multiply +375 by 1.75 , the' ptoduR is | 


65625; but being it 8'akraRtror), I cut off the two * 


k{ figures, becauſe we require onely*rhte& figures” 


| inthe quotient, which divided by 2, give peep 1n iq 


_ «328, which is the Deciral of 
&7 4.,3 9. added to this 3 5. 6 4. make pe; 

lings 1 RA. 3 farthings, and ſo much ought he to 
nte his Kerkies at by t the yard in Barter to laye him- 
ſelf harmleſs, 


Example 
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Example in Fellowſhip, 
WW Hree Perſons A,B, and C.hought 4000 Sheep, 
which coſt 483 11.68. 8d. of which monay A. 


paid 203 li. B. paid 165 li, 6s, 8d, and. paid 
i114ll 11s. 


Firſt, Gay by the Rule of Three Dire&t.. 


1 If 483 i, 6s. 8d. buy 4000 ſheep, how 
many ſheep ſhall 203 }. (which is A. ſhare) buy? 
Anſwer 1680. | 


2. Says; if 483 1j. 6 5. 6d. buy 4000 ſheep,how 
many ſheep [ſhall 165 /i, I5 5. 84; (Which is B, 
ſhare)-buy ? Auſwer 1372. Pp 


3 Say,again,if 483 /i. 6 c. 8 d, buy 4000 ſheep, 
how manyſheep 1hall 112 /; 11 5. (which is C: 
_ſhare) buy ?- Anſwer 918. 


" Your numbers being taken ont of your - Scale, 
proceed as followeth, | 


{ts 
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Firf for A, 
lt. 
If 483 FL 
3-3333 buy os. phat - 
% "0 
4000 
ES; 


8 
433.3333) $120080000 ( 
s. » » 3 1680 


49333: 
3 
328666576 


28999998 - 
| 38666720 


338666664 
00000560 


Secondly for B 
ſheep li 
ts, 


— Pg—_ —— —— F. 3 


| 40CcO 


6631333000 


483-3333 


52 .Jofirument Arithmetich; 
483-3333) 6531332000 (1372 


4333333 
17979996 


- — 2 


=Shal 8 14499999 
Apt 


_—_ oa 


—_ 


33833331 
9666790 


(} gr n—— —_————_— 


©. 9666666 
I24 


Thirdly for C. | 
li. ' ſheep. li. 


453. 3333——4ooe 114.55 
4000 


- ———-—o—_— 


45 $200.00 


i 433-3333) 45 82000000 (948 


.. 


=— 


43499997 
23200030 


——, ——_—_—_W_ 
_—_ CCC 


19333332? 
. 38666980 


. 38666664 
316 


bo = —_——_y lt ans” —_ 


- ———C— > eats -” 
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"The manner of Work.” 


For Al twtiplyzo 3 tl Which is A. ſhare) by 
4000 (which ix number; of ſheep bought) and 


the produ&t is 842666, Avtieh 4jumber ſhould be 
divided by 483.3333, but being it is greater then 
81200, therefore add four Cyphers —_— 
I may have four figures m'the quotient,and xt makes 
$120000000, which divided by-4 $3: 3 333-giveth 
: the quotient 1680, and ſo many ſheep belong to 


2 ForB, multiply 165.7833 {which is the De- 
cmal of By ſhare) by 40605: {the number of ſheep 
bought ) and it produceth 6631 332000, Which di- 
nded by 483.3333, giveth uf the quotient 1372, 
and ſo many ſheep belong to B. 

3 For C, multiply 114.55, (whick is the De- 
anal of C, ſhare) by 4000, (the number of ſheep 
bought.) it produceth 45 820000, which number 
ſhould be divided by 483.3333, but being it is not 
age etiongh to give figures enough in the-qu6- 
tient, I therefore add two Cyphers', making 1t 
4582000000, which divided by 483.333 3,giveth 
nthe quotiehr 948, and { many ſheep ought C. to 
we. | | 
\ Now. for proof, if you add the, A | 1680 
nimber of ſheep that A,B.and.C. B | 1372 
ſhould ſeverally have, you ſhall Cf 948: 
ind them in all to make 400 , ————- 
Mich demonfirates the Work to | 4908 
dettue, 
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-Examplesin Loſſe 
| and Gain. 
F one yard of Stuffe coſt 68, Bd, and. I ſel! th 


ſame again for 85, 6 d. what ſhall 1 gain in 
{aying.ont 100 [1. #pon ſuch a Commodity ? 


Take the difference between the price that your 
Commodity coft, andthe price for which you ſell 
it, that is, in this Example, the difference between 
G 5.84. and 5-5. 6d. Which is 1 5. 10 d,then fayby 
the Rule of Three DireR. 


1Tt6s. 8d. gain P Iod, What will x00 i, 
>2IN ? 


Rule of Three Dire, as they are bere given, they 
wall Rand thas, 
3! ws, 54 tho 

6 8 ——1 10 100 


ebb} I if your Sale Wrote 
they will Rand as followeth. 


"% FP 4 - J p 
» ® . 0 h, 


If you place your numbers according to tie | 


5 283 2-©> &= = 


the 
Id 
7 


ll, 


_— > 


33 
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Your numbers being placed , multiply +425, 
which is the Decimal of 1 5.104, by 100 4. andthe 
Prod is 42500, to-which I add two Cypliers 
(that I may have a competent number of figures in 
tie quotient) and it makes 42500[os, which divi- 
&d by . 3333 the decimal of 6 ;, $4; giveth inthe. 
Qotient 127.5, which is 127 /i. 5 livers Or IO 5- 
OTF; 15 17/3, 105, gained in laying out of 
100 J;, my 5 MN ; 

I will here prove this queſtion by the converſe. 

"If by one yard of Stuffe which © ſold for 85,6 d, 
there nas gained 2.7 li. 10. in /aying out of 100 Ii. 
demand what the ſaid ſtuffe coſt a yard at the firſt. 
band + | Adde 


Aa2 
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Add 1co /. and 27 J, 10 5. together, and th 
make 127 (i, 10 5. Then ſay dy the Rule of Tixer 
Duet, 


Tf 127 11. 10 5, give 100/, what ſhall 8;, 6 4 
o1ve ? . fer | 


Take your nuxbers out of your Scale, a 
them as here you ſee. 4 "— 


lts lt. S 


If 127.5 givefLoo,what 142 5 


127.5) 42509] (3333 


2325 

4250 
3525 

"4250 - 


-;Here if you multiply 425, which is the Dec 
mal.of 8 s; 6d. by 100,  you-ſhall have 42569, 10 
which if you adda Cypher, you make 1t 42500.0, 
thisnumber being divided by.1.27,5, which is the 
Decimal of 127.1. 10 s. giveth, in. the . quotient 


73334-and if you had added more Cyphers to4he 


Dividend, you-ſhould have had ,more threes in4ne 
quotient, avd no other figures, but theſe four threes 
are enenvbandare a Decimal-fraftion repreſenung 
65. 84.1 2nd 9-much did the yard gf.;Stuffe coſt at 
thefirſt baud. 1s, c «. £ SY 1 EET | 
«ft | Examples 
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Examples in Lofs'& Gain 
upon TI ime-- wrought 
by the Double Rule of 
Three. 


F one Ell of Lockgram coſt me 28. 84. ready 
money, and [fell the ſam againfor 3. 10d. 
the El] to be paid at the expiration of three 

mineths ; { demand what Ffhall gamn in 12 moneths , 

laying out 100 It, apon that Commodity. 


This and ſuch like queſtions, although they may 
be wrought by the Rule of 'Three DireR, at two 
operations, yet they are beſt performed by the 
Doable Rule of Three compounded of five nam- 
ders, wherefore the queſtion may be.thas Rated.” 

1f3 5.. 84. an three. moneths,; gain 2 d. what 
ſhall 100 /;. gain,an 4 3, moneths 2”, [c. T 
If you take your numbers out of your ſcale, and 
place them according\as was direRed-in the fit 
th of this Book, you ſhall find:them to ſtand 
has, | , 


— 
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i. 0. d. lt. mon, 


IO00 


— LE 


If 1.333 in 3 gain. 8% what [hall:10O gain in18 
3 i | : f : "ins L. FW 


3.999 8300 
/ 12 
16600 { 

8300 


—— 


3.999) 99600 (25 fere. ! 


——G_ 


© 7998 
I9620 
(! $9995 
37s 
Your numbers — placed according to the te- 
hor of the queſtion, if you multiply 1.333, which 
1 the Decimal of 2's, 84d. by 3-moneths, the pto- 


du will be 3.999, which muſt/be your Diviſor, 


then multiply .83, which is the Decimal of 2 oz 
oo /i, and it makes ,8300, that again multipli 

by 12 moneths, giveth for the product 99600 
tor your Dividend, wherefore if you divide 99600 
by 3999, it will give you in the quotient 25 al- 
moſt, which 1s 25 /;. for the Decimal fraQtion re- 
maining is ſo ſmall, that it wanteth not near a far- 


thing of 25.1;. and therefore we call it 25 /i. _ 
0 


"x SS 


— - 
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fit is exatly, as, you may try, if you reduce all 
the numbers to their leaſt denominatians, and work 
$ is before taught in Yu/gar Aricbmetick. 


I will prove this queſtiondy the converſe. 


If one El! of” Lockeram coſt me 2 $. $0, 'read) 
money, for mbat _ Lall T ſell thr ſaws again to 
le paid at the end of three moneths. So that 1 may 
p4in2'5 li. iz 10O li, for 12 moneths ? 


Say by the Rale of Three DireR. 


If 10011. in 12 moneths gain 25 li. what ſhall 
23.8d. painin 3 moneths ? 


If you take your numbers out of your Scale, and 
place them according to the Double Rule of Three, 


they will Rand as followeth. 


? « Aa 4 7 
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* 4 |: 9; © - "t * eh,-- a | s Ti) 
' gs dhe oe tle  S+\;-| 1-099»: vn 
IOO——ISTTAS = III IS - 
I2 25 
omoiny mn YT EIU 5 
200 ' 6665 
1090. - a No W.. 1 
I go AY F REES INLI 
0 I 200 of p Tay 3.332 5% & ad 4 4 44nT} 
G | I! COT is SIT 
_ — , 
© 0] +2300) 999756 +83 1.0 
ok W @® co+m BY 37100 wy 4; OVI \\ 
9600. - WIA ti 6 Co 
3975 
i? 10 * 30 bb en STIL: ou: 1 16,9 fl 
ibs ad nO 1 369Q! 110) 6 159111 * if 


3 TS v.10 Ve you 

Your numbers being thus placed, if you multi- 
ply 100 /j. by 12 moneths, you ſhall find the pro- | 
du to be 1200, which 1s your Diviſor, Then 
multiply 25 Ji. by 1.333, Which is the Decimal of 
2 s. $4. and the produ& thereof will be 33325. 
which multiply again by 3, and the produ& willde 
99975 for your Dividend, this 99975 dividedby 
1200, giveth inthe quotient . 83, which is the De- 
cimal of 2 d, which 2 4, added to2 s. 8 d. theprice 
which the Ell of Lockeram cot , giveth 2 5, 10d, 
and at that price muſt you ſell the ſame ar 3 
moneths time, ſo that you may gain 25 /i, inthe 
IO /i, in 12 moneths. , 


{V} 
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I might further proceed to ſhew you Examples 


1n divers other Rules; As'in A/iigation, Poſition, 


&c. but thoſe Rules being already handled in the 
Firſt Part of this Book, 1t will be eafie to apply 
them to the ſcales. And (as I intimated at the be- 
ginning of this Third Part,) that although I have 
onely made choice of the eight Scales there menti- 
oned and deſcribed, yet it was eafie to contrive 
Scales for the Coins, Weights and Meaſures of other 
Countries, and not onely fo, but when the value of 
the Money, Weight or Meaſure of one Conntry,and 
the Money, Weight Rt Meaſure of another Country 
is known, it 1s eafie to contrive two Scales, which 
facing one another, ſhall immediately tell you how 
many Pods in one place ſhall be equal to ſo many 
Crowns, or other Coin in another place ; but this I 
do onely intimate, that ſuch asare deſirous, may fit 
themſelves with ſcales anſiverable to their moſt ne- 
ceſſary occaſions. And thus ſhall I conclude this 
third part, referring ſome things neceſfary to ſich a 
Work, to the Appendix following. 


The End of the Third Part, 
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tt bd. 
—— 


Etice of-24/gebya ſhould not be entangled with 
oreatnumber of precepts. : This Science is of 
» it ſelf dark enough, without adding unto it new 
obſcurity, by the confuſion of many different ope- 
rations. You have here an Abridgement which hatti 
pleaſed many of. good judgements, and I hope, ſuch 
as will with atreition read it, ſhall: from thence re- 
ive both ſatisfaCQtion and profit. WAS 2 
| Ifhall in the firft place ſet forth a Table of.thite 
mneks ; In the firſt of which there is a progreſſion 
natural, of which=the terms are diſpoſed 1n that -or- 
er, that immediately under them you have the.Cof- 
ck CharaQters, of which they ares Exponents, and 
n The loweft—Cell, a progreffion Geometrical, 
fhich beginhing” with an Unite, tay be doubled, 
krebled, quadrupled, &c.. we have for the greater 
caſe only doubled them. Obſexve; then that R_ 18 a 
Calſick CharaQter ſignifying, a. Root, and that the 
F.—2”- + © —_ 


[ Have been alwayes of opinion, that the pra- 


F 


a Algebra Brevis, 
Exponent thereof js marked above in the upp 
ranck, and C is the Coflick Charater of a Cube; 
whoſe Exponent 18-3, and ſo of thereſt.. I call vie 
terms, which are in the upper Cell, Exponents ; 


becuſe they,expWupd the Collick CharaQters, ag 
the Numbers of the Geometrical Padre "th 


are below. Mark | ——— ————_ crand 
well this mapner| 53 | 2 ed fa 
of (peaking,con-| 5 «| $88 | EF : 
ſider diligently | 3 7 n gu 1 T 
this Table & for || TE 3 
the preſent con- | | -/ -Y- | 
tent your ſelf} _ |S S&z|_* 
with this, PW; AP: 
_ _Youmaycon-] * [Jo BY | = 3 
tinue this Table, OD bn L.-6 
if you pleiſe, in-{ © | of F3 © kl 
finitely in this | — w —— —_ 
I T7” fe yy 38 
two numbers , | ——— BY o=_| 
which if yu] + {1 $, | & 
multiply, they | & -þ ; wa 
wall produce | VL | 
Oy Open, tha ] v8 69 
you ſhall pre- | Y " 
ſently ſee whata} © | 0's, | hy 
rSabRrt —— 
put under that] _” | hw | #8 l 
Exponent. For _ | WO Yap he 
example, If you 3D 5 | 
wonld know the rmrmrmmmmmn—_—_ 
charaRer of the Exponent 6, take the numbers 2 


and 3 (becauſe theſe multiplied together m— 
. aſter 


4 ** _q@@& <o<oa I—y mas 


A " Roz Rk em 
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after that add their, charaRers which are. Q 4nd C, 
and you ſhall have Q.C for the charaRer of the Kx- 
ponent 6, In like MANnes 2h carats of the Ex- 
ent $8 QQQ, decauſe undet the exponents 
Cook 4, which-multiplied together produce 8 zare 
contained the charafters Qand Q Q, Alſo the 
chardRer of the exponent 12 will be Q QC, be- 
caiiſe 12 13 a number produced by.the multplicati- 
on.of 2 and 6, or.of 3 and 4, ..... © _ - 
| But if the exponent be a firſt number (that is to 
ſay, a number not produced by the multiplication of 
a0y.two'other) mark iri what order it is after the 
exponent 5, and call it ſurſolide ſecond, third, ot 
fourth, &*c. according to its ranck, The chara&er 
of 5 is ſolid , of 7 folid ſecond; of 11 ſolid 3 - 
and ſo conſequently under ſuch exponents as are 
frt,oumbers, under which only are found fuch 
folides, 


—— PY ou"ER 


CHAP. 1. 


The Alegorithm of Coflick Numbers, Iniple, 
compounded, or diminiſbed. : 


Y the word A/egorithas, I mean all the opera- 
tions comprehended under theſe fopr kinds, 
«dition, Subſtrattion, Anitiplication, and Divi- 


| fon. By the word Coſſick /imp/e, 1 underſtand fuch 


as haye not this +- (which fignifies p/#s, nor this 
— ſignifying wins, expreſſed before them. On the 
other ſide, by Nambers compoſed, are meant = as 

we 
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have the fer; and by dittfaiſhed, ſuch as have 

the figh —, Note ſuch nuinflefs 4&%4ve ng ign'es 

preſſed, we {ippoſed to hivethigof-+ . 039% 

YI IIEE M520 SD SLD 23 wap p 

Sect.'T; 3-27 of # Toply' Ct Je Nomns 

bc ITE! 

All Gpte cedftic numbats are df the ſame dents 

. ftination (thatifto ſay; hve the ſame ehar4Fer) or 

of different : If they be of the ſame” denomidation, 

the ' Addition 18 as in commbpir: Arithmetick' Ex- 

#6yp/e,5 added with 3'Q&,mikes 8 Q 14. 

If they he of different'detioffiinations, they:muſi 

be 14ded by the intetpoGriort of the figure +y986 

R added to 4 ' Qnakes 6R+ 24 Qin _ man- 
ner 3 added ro 4' R makes 3 + 4 R. - 


Sea: 2. Sablitra&tior's 0} F Coffick nnwbeti. oy 


Either they are of the ſame, or different Fins 
nations : if of the ſame, you muſt ſubſtraCt as in or- 
dinary Arithmetick ;! for example, 3 Q.ſubltraRted 
froms$Q , there reſts 5 


{If of different, you -mijft tr by the i ft | 


fition of the fign — as'6 R ſubtracted from 4.0: 
there reſts 4 Q— 6 R, ſo 3 C ſubſirated from 66, 
there remains 66 — 3 C. | 


SER, 3. Maſrptication of hg Coſſick lt 


You muſt here have regard both to the abſolute 
number, and. to the  Colfick charaRers : Tf there- 
fore a Collick oumber be toe multiplied by an ab- 


folute, you mult multiply the abſolute tumbers, and 
unto 


SESS ST TIT = & 
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uneo the product give the ſame charaRter, as 5 R+ 
multiplied by 12 produce 60 R, 

But if you multiply Coflick numbers by Coflick, 
you moſt multiply the abſolute numbers together, 
2nd to the product give the CharaRter of that expo= . 
rent, which is made by the addition of the expo- 
nents belonging unto the foreſaid Coffick characters. 
For example, 2 R multiplied by 3 Q make fix C, 
becauſe the exponent of Q is 2 added'to one the 
eponent of R, make 3 the exponent of C, which in 
ths reſpe&t ought to be given to the produR, In 
ike manner 5 R multiplied 4 Cit makes 20 QQ_ 
for the reaſon above given, 


Sect.4.Divifon of imple Coſſick numbers. 


The ſpeculation of this is marvellous. Bat the 
pmafice of it is by putting the Diviſor under the 
number to be divided, drawing between them a lit- 
tle \mall line in manner of common Frattions. For 
exmple, x3 Q divided by 7 R,the quotient is *33 
ad6 Q Q divided by 5 C the quotient is *ze. 


" [*. 5. Addition of numbers compoſed and dimi= 


ſhed. 


Some order is to be obſerved in this, in which the - 
numbers are to be diſpoſed in-ſuch manner, that 
hoſe that are of the ſame denomination muſt be put 
sht ander one another, After you have done-this 
they have the ſame fign, they are added as in com- 
non Arithmetick, and to the product give the ſame 


[fin As for example, 7 Q— 4 C addedto 3 Q_ 


=2C,theSumis 10 Q—6C, Bb Bat 
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./. But if the numbers be of different ſigns, the lec: 
ſer muſt be ſubſtracted from the greater, and to the 
refidae you mult give the fign of the greater num- 
ber as 6 Q+.7 R added with 7 Q— 12 R;give 
for the Sum-total 13 Q— 5 R. 


6Q+07R 6Q=—07R 
7Q—12R 7QtpnR 


13zQ—0o5R I3Qþ05R 


Sea. 6, SUBSTRACTION of numbers compoſed 
and diminiſhed. =» 


There is nothing more intricate to- beginners 
than the precepts commonly given for ſubſtraKtion, 
You have here an order plam,. ſure, and very eafie 
to practice. 


- Change the fign of the particulars of thatnumber' 


you deſire to ſubſraR, and after this change add 
themwith-the number from which the ſubſtraRion 
is to be made, and you ſhall-have the refidue' : As 
if from 6Q— 10R you would ſubſtrat 18 Q— 
15 R by the 5 Sedt.. the 'refidue will be 5 R—12 
Q. So likewiſe if you would ſuoſtract — 8R—g 


Q from 16 R + 6 Qthe reſidue will be 24R þ | 


i5Q 


| 6Q=—10R 16 Rþ6Q 
—18QuÞ15 R $a 8R +9 Q5*® 


p—_— 


Set 7. 


— 12 Qu: 5 RReſid.24 R + 15 QRefidie | 


' 
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the | $4.7." Multiplication of wimFers compoſed and 
M- Jiminſped.” ® | 


Ive 


s 


Mark whit I aid of Coffick fimple in the 3 Se. 
and remember that. the ſame figns have alwayes the 
jon « in the product & different — & there is no 
difficulty in multiplication;ſo as.you multiply every 
particular of the multiplicand by every particular 
& the mmiltiplicator;a$4i 66rimon Arithmetick, as if 
jou mlltply 3Q=2Rby 8R,'2R by BR, it takes 
i6 d he becabiſe che multiplicator & multiplicand 
ke different ſigns, the produt muſt have the fign 
of —; and therefore that ſhall be 16 Q_, farther 
;Qby 8 R make 24 C,to which you mult give the 
fon +, becauſe the multiplicator and the multipli- 
and have the ſame ſign, p; that the produ of this 
mitiplication will be 24 C— 16 Q. So 2 R 


| (Uultiphes by 3 Q= 5 the product is 6 C 


QQ=reR— 20 Q: 


3 Q= 4 R multiplcand 2 R + 4Qinultipl, 
8 R multiplicator 3 Q— 5 multpl; 


14 C—16 Q Produdt. mr Sm 20'Q- 
Chun gn, 
6 CH tz QQ— 10K 25 Q 
T 8. Diviſion of n»mbers compoſed and dimini- 
ed. | | 


| There isno great difficultie in this, only put a 
Bb 4 line 
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line between the Dividend and the Diviſor, and 


you have the quotient, as 4 C— 3 Qþ 2 R div 
ded by 5 R —4 C make for this quotient 


4C—3Q#2zR 
5R—4C 


SeQ. 9. Algorithm of Fraions. 


I ſhall not give any particular precepts, becauſe 
if a man underſtand the Fraftions of common A- 
rithmetick, and-praRice according to what is be- 
fore (aid there will be no need of them, 


CHAP, II. 


TheRule of Algebra,wih 
the explication thereof. 


I T was meerly neceſſary by the precedent rules, 
to trace out inſenſibly the way to A/gebra, Whict 
cannot be prafticed without Addition, Saf ain 
ultiplication and Divigon. Having therefore 
made plain theſe difficulties, ie will proceed in tix 
propoſition of the Rule of A/gebra, and the explic- 
tion of eyery part of # briefly and plainly. 


| Se, 1, 


Liv: 


auſe 


F> 
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Sec. I. The Rule of Algebra. 
You mult firſt for the Number unknown put 1R, 


| andaffer examine this root according to the tenour 


of the queſtion, untill you come to an Equation, 
Secondly, this Equation is to be reduced, if need 
require. Thirdly, you muſt divide every patt of the 
« 3; by the number of the greateſt cofſick cha- 

er. After which, either the quotient, or ſome 


| wotof the quotient; will give the root unknown, 


This 18 the Rule of 4/gebra, let us now explain it. 


Sect, 2. How the Equation mnſt be found, 


The rule faith, this is done by examining the 
qeſtion propounded, according to the terior of the 
lame. That 1s to ſay, you muſt well obſerye all the 
conditions of the queſtion propounded, to the end 
you may fully accompliſh ir, For after you have 
2ne thorow it, you ſhall find an equation between 
wontmbers. As if I ſearch a number, which added 
with its ſquare ſhall make 20, I ſuppoſe this num- 
ber unknown to be 1 R, the ſquare thereof is x Q,, 
(becauſe every number multiplied by it ſelf, makes 
ts ſquare) then x Q>Þ IR 1s equal to 20. See 
thus an equation found between 1 QÞ 1 R and 
20, 


Set. 3. How your Equation muſt be reduced, 


Your Equation being found, it is reduced by 
adding the ſame number to both the terms of the e- 
Bb 3 {quation, 
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quation,or by ſubRraRting from then the ſame num. 


ber. So is it performed by multiplying, or dividing || 


both the terns bythe {#me* *umber;- For b by this 
means your equation.ſhall remain the fame. after 


theſe things done. As for ekample, 1 R' 1Q 


= 39, adding throughout'z on you ſhall have-alo 
an equation between 1 R 4 1 Q#Þ2 Cind2g 

bh 2 C.* So ſubſtraQing' f \ from the tern, you 
"bt L Ro 20 =iR Eikewiſe multiplying; 
dividieg th'yous tetns by 3, you ſhall haveby 
the mult -elizariow'; Rt 3 le be to'60, and 
the Jivi 301 the equation wilt be betycen a7 
+ x Qand 7. 

Now to make your reduRion judiciouſly # 
profitably, you' mult” take' care 'alwayes' that your 
oreateſt charaQer remain alone on one te of your 
equation. $.0f all the redii®ions before ms 
there is none uſefull but the ſecond; becauſe in that 
only you” find on the one fide alone t Q= 10= 
x R which is the only en of your reduMioh, | 

I faid 1 10 the rule * * Algebra, , that your equation 
muſt be reduced, if it þe neceſſary ; * becauſe , 
ſometimes happens, that there is noneed of it : 
when your equation fals oat between two ſinpl 
collateral numbers, I call thoſe numbers collateral, 
whoſe exponents do not tarpaſſe one another by 
more than an unite, 


Set 4+ views you muſt extract the root, 


When your collick numbers are imple and collate 
ral, you muſt not-extrad any root ; but if you divide 


by the number of the greateſt colick charaQter, the 
quotient 


I 


ESFES Far 


s ESSS=oO8s 
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tient ſhall ſhew you the value of the root, which 
gall you ſeek for in A/gebra. For example, If you 
ind an equation between 2 R and 28, dividing 
faply 28 by 2 the quotient, ſhall be the value of 
IR, 

Bat when-the terms of your equation are not col- 
lteral,you muſt extract ſome root , either ſquare 
abe, ſquared ſquare, &c. according tothe cofſick 
caraRer which remains after your Hypobibaſm, 

Now Hypobibaſm is nothivg elſe but an abate- 
nent, or depreſſion of the charaRer, and is done 
by ſubſtraQtion of the letter exponent from the grea- 
ter, As if you find an equation between 10 QC 
nd9oQ Q , take notice of the exponent of QC 
n the Table anſerted at the beginning, the which 
exponent 18 6 , afterwards look to the exponent of 
QQ which is 4, ſubſtra&t 4 our of 6 there reſts 2, 


| which the coffick charaRter is Q. From hence I 


conclude, that 10 Q are equal to 90, after dividing 
go by Io, and finding in the quorient, I conclude 
that the ſquare root of 9 muſt be extracted by rea- 
lon of the chara&ter Q. 


A, 5. How to extract the ſquare root of numbers, 
compound and diminiſhed, 


No man hath yer perfe&ily found out the way to 
extra the root of numbers compound and dimini- 
ſhed,unlefle the exponents of three terms of the e- 
quation keep between them in ſome fituation ot 0- 
tier, a Arithmetical proportion, that is to ſay, the 
kme diſtance. As ifthe equation be between 1 Q_ 


K 201 R, you may nay extraftthe root of 20 — 
Bb4 IR, 
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I R, becauſe the exponents of the three number, 
which make the equation, are 2, ©, 1, which thy 
place, o, 1, 2, keep the ſame diſtance. 

| The greateſt coffick charadter left after the Hy. 
pobibaſm, ſhews the root to be extraed , as inthi 
example, before the ſquare root is to be extracted, 
becauſe the greateſt character is Q. The method 
to be followed in the extraRtion, ſee here propound. | 
ed in general terms. 

\ Take firſt the half of the number of roots, Se. 
condly, to the ſquare of this half, add or from it ſub- 
duct your abſolute number according to the ſign of 
or —. "Thirdly, extra& the ſquare root of this 
ſum, or of the refidue. Fourthly, to this Root. 
add or from it ſubfira& half the number of roots, 
and this laſt fum or reſidue ſhews you the value of 
the root unknown. For example, I would find : 
number, the double whereof added to its ſquare, | 
ſhould be equal to 24, I ſhall find an equation be- 
tween 2 Re + 1 Qand 24 by the ſecond SeRtion, 
Moreover , I ſhall reduce this equation after this 
manner I Qequal to 24 — 2 R by the third Se&- 
on. Then if I divide 24—2R by 1, the number 
of the greateſt coſſick charaCter there ſtill remains 
24— 2 R, becauſe an unite doth neither multply 
nor divide. Then. in as much as the three terms 
the equation do keep an Arithmetical proportion, [ 
extract the ſquare root of 24 — 2 R in this manner, 
I take firſthalfthe number of roots, which 18 1, Se- 
eondly, the ſquare of x is 1, to which I add the ad- 
ſolure number, which is 24, becauſe of the ſign 
' before it, th#t makes 25.. Thirdly, I extra tic 
fquare root of 25, which is 5; 'Fourthly, from = 
"T5 Hos ſ 
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root I extra the moiety of the number of xoots 
which 1s 1 ;becauſe of the fign— the reſidue will be 
4; whence I conclude that to be the value of one 
roor, and that the number ſought is 4, whoſe double 
is 8, added to the ſquare (of 4) 16, makes 24. 
Here note that numbers diminiſhed, where the 
abſolute number hath the fign —, have two roots. 


' Thegreater is extraQted,as before we have taught . 


the lefſer is found out by ſubſtrafting the ſquare 
root of the reſidue from the half ſym of the roots. 
As if I ſeeka number whoſe oftuple diminiſhed by 
12, ſhall be equal to jts ſquare, you will find an e- 
quation between 1 Qand 8R —12. - The greateſt 
root 18 6, the leſſer is 2, here both the roots anſwer 


the queſtion, But this happens not often. 


\ But if you be toextraRt the biquadrate root: Firſt, 
extra the ſquare root, as 1s a__ and again ex- 
tra the ſquare root of this, and this ſhall be your 
biquadrate root, As if the equation be betryeen x 


. QQandz Q+ 8, you may find the ſquare root 


to be 4 by the method taught, firſt, taking half the 
number of the ſquares, &c. and afterward you muſt 
extract the ſquare root of 4, which 1s 2,, this ſhall be 
the value of the root. In like manner, if your equa- 


tion be between 1 Q C and 2 C + 48, firſt, I ex- 


tra&t the ſquare root of 2 C + 28, which is 8, of 
which extra& the cube root 2, becauſe the root to 
de extracted js the ſquare cube, as the charater Q_ 
C,which is one of the terms of the equation,Aenoteth 


Sect. 6. How to know if the queſtion be impoſſible, 
vain, or ill propcunded. | 
You may knoiv the queſtion to be impoſlible, if 

| you 
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you come to an equation impoſſible : Ag if follow. 
ing the conditions of the Probleme, you meet with 
an equation between 6-Rand 24 R, or between 3 


Qm+5and4+2 Q. 


Secondly, thequeſtion is vain, when the equati- 


on is betiveen two equal numbers of the ſame deno- 
mination, as between 6 Qands Q. 

Thirdly, the queſtion is ill propounded, when 
without any difficulty many numbers will anſwer the 
probleme propounded. 


———_—. 
—— 
” — — ——— 


CHAP, HI. 


Algorithm of ſecond Roots 
With their #ſe. 


As ſometimes uſe more than one root 
to find out dvers numbers propounded, and 
then to the end they may proceed with lefſe confu- 
ſion they uſually help themſelves with ſecond roots 
which they expreſle thus, 1 A, 1 B, &c. | 


Sect. 1. Addition of ſecond rots. 


If your ſecond roots be of the ſame denomination 
add the numbers, and to the ſum give the ſame de- 
nomination, as 5 A added to 4 A make 9 A, if they 
be of different denomination, add them with the 
fign of as 5 A added to6 B make 5 A 6B. 


SeR. 


— Aw MUM Sn £@2. 


PE = @, HH aac ac 
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Se&. 2. Subſtraftion of ſecond Roorz. 


If they be of the ſame denomination, ſubftra& 
one number from the other, and to the reſidue give 
the ſame denomination, as 5 A taken from g A, 
there remains 4 A, if different, they are ſubfirated 
wel the fign— as 6 B taken from 8 A, there reſts 

A—6B. Ke 


Set. 3, Multiplication of ſecond Roots. 


If they be of the ſame denomination, do as you 
do with the firſt roots, as 4 A multiplied by 7 A 
make 28 A Q, if of different, both denominations 
ae reteined in the produCt, as 3 R multiplied by 
5Amake 15 RA. 


Seat. 4. Diviſion of ſecond Roots, 


Divifion is only performed by the interpoſition of 
alittle line, as is before taught, notwithſanding it 
is ko be obſerved, that if for example 3 AR be tobe 
divided by the Diviſor x R the quotient ſhall be 3 
A, becauſe in ſach caſe there needs nothing elſe but 
totake from the Dividend the charaRter of the Di- 


viſor. 
. SeA.5. The extrattion and nſe of ſecond Roots. 


After you have found and reduced your equation, 
according to the manner of working in ſecond roots, 


you muſt extract the root after the manner taught in 
the 
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the precedent Cluapter;As if 1A Q be equalto 25, 
I ay that 5 is the value of the ſecond root, &'if 1 A 


Qbe equal to 4 A »Þ+ 12,you muſt take the moiety 
of the number of roots, &c. As is ſaid in thes 


Se&. of the precedent Chapter, and yon ſhall find 


6 to be the value of 1 A. 

Now fince the end of the ſecond roots is to he 
reduced to firft, you muſt not forget after you have 
found the value to begin again your work, and to 
put in firſt roots that which you have found tobe the 
value of the ſecond, as I ſhall ſhew you in ſome ex- 
amples ina Chapter following. 


Do G— 
en 


CHAP, IV. 


The Algorithm and extra- 
ion of the Roots of ſurd 
and irrational numbers. 


* Urd Roots are thoſe that bave a radical fign be- 
fore them, and which in propriety of ſpeech 
ought to be called abſolute numbers, notwithſtand- 
ing they cannot be expreſſed by any common num- 
ber, neither whole, nor broken, we will hereafter 
expreſie the ;adical fign by this character Re. 
Thee are many ſorts of ſurd roots, ſome are fin- 
ple, asR:Q 5, thatis to ſay, the root ſquare of 5, 
otaers ar compound, as ReQ 5 + Re Cs, thatis 
to ſay, the root ſquare of 5 , p/z; the root cube ro 6, 
one 


th. —_— — ——_— a1 — «a. 


| 


- 
—— — ——_— nn" Py 
ti i 
- 
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ſome are univerſal, whoſe radical character, extends 
to all the particulars followirg it, and tor that end 
are encloſed in a Parenthefis in this manner Re Q_ 
(14+ RK Q4)the root univerſal of 14 joyngd with 
the root ſquare of 4, all which number 1s 4 for 14 
the root ſquare of 4 which 1s 2, maketh 16 whoſe 
root 18 4, 


Set. I. ReduRion of ſurd rovts ſimple to rhe ſame 


denomination. 


Firſt, you muſt put the radical fGigns under the 
numbers to which they belong. Secondly, you muſt 
multiply the numbers by the figns acrofle, tor to get 
ney ones. Thirdly, you muſt add the figns together 
which is done by multiplying their exponents, and 


- give the character of the produt common to the 


two new produgts, as if you would reduce to the 
ſame denomination R:Q 5 and Re C 4, you muſt 
firſt place them as followeth. 

| 125 16 


3 4 


R Q_ RC 
2 3 


6 
Secondly, you muſt multiply the numbers 4 and 
5 by their figns acroſle, that 1s to ſay, you muſt take 
the ſquare of 4, and the cube. of 5, Which are = 
| an 
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and 125, Thirdly, thz exponents of the figns R; ( 
and Re C, whichare 2 and 3, ought to be mulripli 
together, the produRt is 6. I look then in the Table 
what ſlick charaRer is under the exponent 6, and 
finding QC, I take that for my common denomis 
nator, and in ſtead of my rvo' fit ſurd roots, whic 
were of different denomination, that is toſay Rt Q 
5,and ReC 4. I have two ne ones of the ſame 
denomination, that 1s to ſay, Re Q C of 125, and 


RQCofrs. 


SeR, 2. Maltiplication aud Divi{ion of ſurd ſimple 
Roots. 


If the Roots be of the ſame denomination you 
maft only multiply and divide the. numbers by 
themſelves, and to the produQt and quotient give 
the ſame radical fign as Re Q_7 by Re Q 2 give far 
the produ& Re Q 14. In like manner Re Q 36 di- 
vided by R: Q 12, gives for the quotient Re'Q 3, 

But if the Roots be of different denomination, 
you muſt reduce them to the ſame denomination by 
the precedent Paragraph, and atter multiply and di- 
vide as ſhall be ſhewed."for example, Re Q_3 mul- 
tiplied by 2, the produ&,i$Ke Q_12, and RQ12 
divided by 2, the quogjtnt SKQ 3. 


Sea. 3. How to know whether two ſurd roots Le com- 
wenſurable or not, | 


You muſt divide the oreateſt root by the'leſſer, 


if the quotient be rational, the two roots are com- | 
menſurable : if otherwiſe, they are not, As _—_ 


-——_ mm @— ——_ iis... Adi. -_—_— *g 
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R:Q24 divided by R:Q, gives for the quotient 
R Q4> Which is'2 a rational number, I conclude 
theſe two roots Re Q 24 and R:Q 6 to be com+ 
menſurable;; In like manner, fnce root ſquare 24 
divided by Re Q'$, the- quotient wall be 3, a ſurd 
number and irrational, you may conclude thoſe two 
roots, R:Q 24, and Re Q'3, to be incommenſura- 
blo, 


Set. 4. Addition of ſimple irrational roots, 


If the roots be incommenſurable, you muſt add 
them only by the Gign » as Re Q_24 added unto 
KQS makes Ke Q24 + Re Q8. But if they be 
commenſurable;yon muſt add a unite to their quoti- 
ent rational, and you ſhall have a ſum, which being 
multiplied by the leſſer of the two roots to be added 
will give a product which ſhall be the ſum ſought, 
ASR: Q 24 added with Re Q 6 makes Re Q 54, 
becauſe Re Q 24 divided by Re Q 6,gives 2 for the 
quotient rational, to which I add a unite, and it is 
3 by which (alwayes reducing them to the ſame 
denomination) I multiply Re Q6, which is the leſ- 
ſer of my two roots, and I find for -my ſumme R: 


Q54- 


Sed, 5. Subſtration of imple irrational roots. 


_ Ifthey be incommenſurable, you muſt ſubſtra& 


them by prefixing the fign — as Re Q $ ſubſtraRed 
out of Re Q 24, the reſidue ſhall be R: Q24— 


But if they be commenſurable, you muſt take a- 
Way 


— ' 30s 
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way aunite out of the quotient rational, and you 
ſhall have the reſidue, the which being multiplied 
by the lefler of theroots given, ſhall give a proda 
which ſhall be the refidue ſought, as if I be tg 
ſubſtract Re Q 6 from Re Q 24, dividing the oreg- 
ter by the lefler, the quotient rational 1s 2, from 
which if you take I, there remains 1, by which 
(reducing chem firſt to one denomination) if yoy 
multiply the leflerroot, that is to ſay, Re Q 6,-the 
refdue will de Re Q6. 


Sect.6. Addition and SubſraCtion of ſurd numbers, 
compoſed and diminiſhed. 


I have here no new precepts, onely advertiſe 
you, that you may remember what I have ſaid be- 
tore of Collick numbers, touching the fignes of « 
and — in the fifth and fixth Paragraph of the firſt 
Chapter, and what 1s delivered in the fourth and 
fifth of this Chapter, touching the Addition and 
SnbduRtion of fimple ſurd numbers, and theſe will 
be no difficulty, as if you be to add 5 þ Re q.24 
with. 3 + R:q. 6, you will find 8 + Req. 54+ In 
like manner, 1f you ſubdue 3— Req. 6, from 5 
+ R:q. 24, there reſts Req. 54— 43. 


Se. 7. Multiplication of numbers ſurd, compoſed 


and diminiſhed. 


This Multiplication hara no great difficulty, nor 
needs new precepts. Remember onely that the 


ſame fignes have in the Produ&t » and different - 


— with this, that your Multiplication is not _ 


Bw o.,.,  oMtmt my wv eco =: 
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if the particulars to be multiplied be not firſt redu- 
ced tothe ſame denomination. Far example, 5 
þ« R: 9. 24 by 3 — Reg. 6, 'tis to be done after 
this manner ; + Req. 24 by — Req. 6, maketh 

—Rq. 144, of —12 atter «5 by—R: o.G, 
| | maketh—Req 150. Further, «be a. 24by 3 
| | 8+ Req. 216, Lafily, «5 by $3 isÞ« 15,then 
| | the'whole Produdt will be t 5-4 Req. 216 —BRe 
| q.150— Req. 144, or 3 fReq, 316 —R 4. 
150 becauſe Re q. 144 is a rational number to wit. 
12, Which being ſubdued out of 15, becauſe of 
the figne — leaveth 3. | 

Example : 
—— 

[ HE 3—R:q., 06 


= —_—OO RI _9O——Coo9— 


— Rq.15o —Rq. 144 
Is Req. 216; = 
15 Req 216 —B 156 —Req 144 
. 3 «Req. 216 — Req. 150 


—  — 


f CE WECTY . 
—_ 
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Sect. 8, Diyiſion of {urd number;, compounded Nf 


diminiſhed. Iry 


. .If the Diviſor be ſimple, the diviion is tug], 
bythe interpoſition of a line detiveen the Dinilg| ee 
and the compound number tobe divided, as ifR| | 
q-2 + Rc q. 5 bedivided by 8, the quotient wi 
, RRq.2 + Reg. s, © bo 
: be — . and (0 of others. 

But becauſe it fometimes may fall out /thaustþ,s, 
very ſeldom) if the Diviſor alſo: will be a Binonglyyi 
or compound number, thats to ſay, a ſurd:numbak, 
compounded of two particulars with the figne þ{igp 
or a Trinome that-is compounded of three particu] x 
iars, &c, See here the manner-to divide in ſuchlyiyi 
a cale, 

If the Divfor be a-Binome, you muſt maltip 
by his Apotome, as well the number tobe divided, 
as the Diviſor (and if the Diviſor be an Apotone| 
you muſt divide by the Binome, as well the Dir-| y 
dend,as the Diviſor) by means of this Multiplicyte ) 
tion you (hall have a new Dividend, and a nvlifiret 
Diviſor, *No&w this new TMvilg will be al; 6 rh 
ratioaal, awd therefore needggly to be ſet unde#thi 
the Dividtndwwith a line beewie@n. As forex 
ple: Req. 6 — 2 by Reg. whe Rr q. 3, 1 taketit 
Arotone of my,Diviſor (that is) Req. 5 —Rq 
by which I multiply both my Dividend and 0 
Diviſor, by one of the multiplications is produced 
Re q.30—Rc:q 20 — Re q.18 Be q, 124o0f 
new Dividend, and by the orher is prodaced 3 

0] 


eel 


Io 35, 33 
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ny new Diviſor. Sa that the quotient of my Di- 
d tion will be Req, 39 — Re qe 20 —Re qe 18 + 
[Kg 12, 


4 
el becauſe 2 muſt be firſt ſquared, and then 4 put un- 
Wle| ferneath the Dividend: 

FRI - If your diviſor be a Trinome, you mult obſerve 
he ſame method, multiplying the dividend and the 
|Divifor by the Apotome ot the Diviſor, that is to 
{6y; by the ſame Diviſor onely, changing the figne 
' I&thelaft particular, After this is done, you ſhall 
Wikre a new Dividend and a new Divifor, which 
lethullbe a Binome, Then you muſt again ſeek a 

Whey Dividend and Divifor, which now will be 

*4inple and rational, 

ar) L| of all, if you will not take this pains, the 

KYinikon is good, if under the Dividend you ſub- 

_ Yabethe Diviſor with a line between, 


"= 


| 
kd]  SeR. 9, Multiplication of roots wniver/a!. 
ku þ 
W-] Youmuſt reduce the root to be multiplied, and 
te Multiplicator to their ſquares or cuves, accor- 
keto the radical figne prefixed, and afterivard 
{eedorm your multiplication, as 1s taught in SeR.7., 
Fi this Chapter. Afeexward you mult afhx the 
aig radical, and incloſe all in a Parntheſis. 
M7 This is better underſtood by an example, as if 
u multiply B q. (7 Be q. 3) by 2, the ſquares 
Ft the one and other numbers are 7 + Be q. 3 and 
* then the firſt being multiplied by the laſt, mak- 
28+ Be q. 48, and therefore if you cloſe this 
der within 7 «Ivwreir5y and put before it the 
Tm] Cc 2 ſame 
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ſame radical figne, the produR will be Re q, (2| 
+ Reg. 48.) | 
In hkemanner,if you would multiply this nugds 
ber ;— R + Rq. (Y—4q.—7R) by itſelf, t 
get the ſquare of it, you mult call to mind the four! 
propoſition of the ſecond Book of Exclide, whit 
ſheweth thata line being divided into two part 
the ſquare to the whole is equal to the ſquare ofthſ 
parts, and to double their Rect-angles, you ma 
therefore conceive this number, as divided ind 

two parts, of which the firſt is 5— x R, and t 
laſt Re q. (% —4 9. — +Rytake then the ſquanſ 
of the parts, which are 4* > 4q. — 7 R,thedo' 
ble of the ReRangle of the parts is Req. (53 
2 q.—*7#* Roþ7 C— 733 9-4,) then of! 
ſquare of the npmber propoſed 1s the ſumme ( ] 
theſe three numbers, that 1s to ſay, 7 —39.— 
Ro Reg. (475) þ 28g. "Reg CH 
q.) The ſquare of the Apotome is the ſamenun 
ber, putting onely the ſigne — before the unive 
ſal root, andthe ſam of the two ſquares is 49 * 
q.— 14R. © «6 


ad. 


Se, 10, Divifion of Roots univerſal. 


0021 


You muſt reduce the roots to be divided, ag 
the Diviſor to their Squares, Cubes, 8c. AS" 
after divide them as is taught in the 8 Sect, ag; 
when this is done, encloſe all in a Parenthefis,# 
the ſamie radical fiene which was before. As" 
you divide Re q.-(13 Þ Req. 17) by the © '* 
ſquare of '5, their (quares are 1'3 þ« Be q. 17 tl 
5, th*n the firſt being divided by the laſts =y p 
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1& will be 2 4 + Req. 47, then the quotient of 


| (2 & diviſion propoſed will be R q. (23+ BRq, 


nu n) | 

By | SeR. 11, Addition and SubduCtion of roots 
which univerſal. 

bon Many trouble themſelves to give precepts in- 
| wnllicate enough, the ſhort and moſt certain is to 
| ind them with the figne-Þ«, and ſubduR them with 
d gl figve —. As for example, Req. (3 + Req. 


mur$)added with Be q. (Req. 5 + 6) will be Re g. 
> doi Be qu 2) f« Req (Regs Þ 6) and the 
+4 thi firſt root ſubdued from the laſt, the regdue 
n "uh (Eq. 5 Þ6) — BR. q (3 + Beg. 


me 


—— 


= Se, 12, Extraction of the roots of Bino- 

nur * mes 4an4 Apotomes. 

" 1 Take the difference of che ſquares of the 
reand the other part of the Binome. 2 Add 
adfabdudt the ſquare root of this difference from 

zoreateſt part of the Binome. 3 Conjoyn the 

ure root of the moiety of the ſumme, with the 
|, aſe root. of the Fpiety of the reſidue, by the 

"Ae-+., if it bea Binome, and by the figne —, 

, a tbe an Apotome, and thus the extra&ion is 

e wifuhed. As if you would extra&t the ſquare root 

As {this Binome 3 + Re q. 4, you ſhall firſt take the — 

coguae of the firſt part, which is 3, and the ſquare 
the ſecond which 18 £, the d:fferencg of theſs 

Wis 3, rhat js to ſay, 1, Secondly,'you muſt 

Cc 3 I extra 


Fold 
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extraCt the ſquare root of this difference, which is 
7, you ſhall adde and take it away from the fir 
part of the Binome , by the addition you ſhal 
Favs £ for your ſum, and by ſubduCtion 7 for you 
refidie. Thirdly, joyn the root ſquare of the 
ſum, with the root ſquare of the reſidue by thefim[ 
+ and you ſhall have Req. 4 þ Req. 4 for p 
ſquare root of your Binome propounded, and con-(y 
ſequently Re q. 5 —R: q. + (hall be the root {quareſ(h 
of the Apotome 4 — Rec q..4. 


_ 


QRAP.. 'v.;...'4 
The®Uſe of Algebra. 


Is much to have taken the pains to learn all 

that we have hitherto ſhewen or taught ; bu 
I dare boldly ſay, that thoſe that ſhall reſt here,dafy 
as yet know nothing to the purpoſe, alchough theyþs. 
may knoiy all the po - it behoveth as then 
to make a ſtep further, to apply and bring thoſePige 
precepts into uſe and exerciſe, *Tis that whichIſhy 
defire to demonſtrate in hy Chaveers by ſome[;v 
Qneſtions, the ſolutions of Which will give get ne 
light to the attaining of perfeRiop in th.s Atty py 


Wherefore T intreat thee (Reader) notto omit this ye 
Chapter, in which I pretend to yield thee ſome Jy; 
pteaſure and delight, as alſo an Yluftration of whit 
71th been before treated of, | 


Seft, 
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ich is 

 firf{yt, 1. Queſtions reſolved by one [imple Equation, 
your - Queſtion]. 

f the "IF | 
fin [A Lexander one day t0/d Epheſtion, That be was- 
, i Ider than bins by two years ; thereupon Cli- 
CON- aobow, That be was as old as both of thene, 


uareſlbeir ages added together ) and four years over and 
we, The Philoſopber Calliſthenes being preſent 
this diſcourſe (ſaith he) 1 welt remember that 
— Infather, nho was 96 years old, had the age of you 
ite, , It is demanded here, how 0/d Alexander 
| bu when be beld this diſcoarſe, as alſo bow old Cli- 
wang 4 wa Were. 
I put for the age of Epbeſtion 1 R of years, 
ence it follows, that 4/exander had 1 R +2 
txrefore C kts had 2 R -+ 6, and thoſe three to- 
a ther, according to the condition of the queſtion, 
by apht to be equal to 96 : therefore there is an 
»00 ulity between 4 R -+ 8 (which is the ſum of 
/Jtethree ages) and 96, take away 8 from both 
hen arts of the equation, ſo there will remain on one 

de 4 R equal to 88, which divide by the num- 
Mkrot the oreateſt Coflick CharaRer, that is to 
M1by 4, the quotient gives 22 for the value of 
el me root, which was ſuppoſed for the age of 
iy tbeftion. Therefore Epbeftion was at that time 
Wed 22 years, Alexander 24, and Clitus 50, 
ir | rhich altogether make 96 years. 


.Cca4 
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Queſtion TI, 


A Hare is 100 Geometrical paces diſtant from 4 
Dog that ſwifth purſues ber, and the Dog rune 
two times and an balf faſter than the Hare: |, 
ts demanded © how many + Geometrical pates "the | 
_" will have run when the Dog overtaketh 

ers | | 

I put for theſe Geometrical paces 1 R , there. 
fore the Dog which runs 100 paces more thanthe 
Hare, will have run 100 + 1 R: and for thatthe 
Dog runs twice and an half ſwifter than the Har, 
I take two numbers in like proportion to one an- 
other, that is to ſay 5 and 2, and conclude that 
there is the ſame proportion between 100 »þ«1R 
to I R,as between 5 and 2 ; therefore the produt 
of the firſt number 100 -+ x R multiplyed by the 
laſt number 2 (which is 200 « 2 R) 1s equal to 
the produ&t of the two means I R and 5,, ( which 
will be 5 R) therefore if you take from both par 
2 R, there will retain 200 by 3, which is the 
number of the greateſt CharaQter, and find in the 
quotient 66 + which will be the value of the root, 
I ſay therefore that the Hare will have run 66 Geo- 
fetrical paces, and 5 when the Dog ſhall: have 
overtaken her, and the Dog will have run 166 
paces, Which make twice and an half more than 
66'2. 


Queſtian 


Algebra Brevis. 393 
Queſtion 11 1, 
The Architef Vitruvins in his Ninth: Book 


Chap. 3+tells ns, T bat Archimedes found the quan- 
tity of ſilver that a Goldſmith had mixed in a gol- 


\ den Cromn which he bad made for the King Hieto, 


(»ho was obliged by Vow to preſent it to the gods) 
neighing 100 pounds. It is demanded by what 
means Archimedes could arrive to the know!edge of 
that ſecret, 

The common Opinion 1s, that he took two 
maſſes, the one of gold, the other of filver, which 
weighed as much as the Crown, afterward he fil- 
led a veſſel up to the brim with water, which veſ- 
ſel was placed in ſome great Baſon, that the wa- 
ter that ſhould be forced out of the firſt veſlel, 
m2ht be preſerved and not loſt. Thirdly , be 
ently put in the twy maſſes and the Crown, one 
after the other, into the prepared veſſel, raking 
exact notice of the quantity of water that iflued 
out of the veſlel at each time , and concluding 
ſxom thence , that the Gold{mith had mingled 
(6 pounds and x parts of filver. We wyll ſuppoſe . 
then, that the maſſe of gold weighing 10 pounds, 
did caſt out of the veſſel 60 pounds 0: water, and 
that the maſſe of filver alſo weighing 100 pounds, 
calt forth of the veſſel 9o pounds of water, and 
that the Crown caſt forth 65 pounds, T putafter- 
ward for the filver mixed in the Crown x R, and 
conſtitute twic2 the Rule of three after this man» 
ner. | 

Ii 109 pounds of gold give me 60 pounds of 
water, 
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water, how much will zoo —1 R? and I finde 
#+0:--* * for my fourth number, 

Secondly, if 100 pounds of filver give me 96 
pounds of water, hoy much ſhall z R? and I find 
3+* Now theſe pounds of water ***;><* * ang 
$2* added together do make ***7F** pounds of 
water caſt ont, which ought to be equal to 65 
pounds of water, caſt forth by the Crown, and 
therefore if we reduce them, we ſhall finde 6000 
-+- 3o R equal to 6500 (this reduCtion is made by 
multiplying the denominator 100 by 65, for ſee- 
ing that this fration ***;4* ® is equal to 65, it 

ſhall be alſo equal to 5, and there- 

fore there will be the ſame propor- 

rr Purge tion of the numerator 6000 +30 R 

veduftion once © the denominator 1 oo, as, of the 

forall  Fſecondnumerator 65 to x, Thetes 

fore the prodaR under the extreams 

6000 30oR i1sequal to the pro- 

du of the means 6500) take away therefore 

from both parts 6000, and there will remain an 

ation between 500 and 30 roots, and there» 

fore divide 5 ©o by 30, the number of the greateſt 

charaRer , -you ſhall have the value of the root 

I6 + for the pounds of filver mingled by the Gold- 
{mith in the Crown, Bey 
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Set, Il. Queſtions reſolved by an Equation 
* compounded; 


Queſtion I, 


O divide $ into two ſuch numbers as their 
ſquares being added together , may wakes 


ah put for the firſt 1 R, therefore the ſecond 
ſhall be 8— 1 R, their ſquares are 1 Q, and 
64 + 1 Q— 16R, which added together, do 
give for their ſum 64 Þ 2 Q— 16 R, the qtte- 
ion.imports that the ſum of the ſquares is 34. 
Therefore there is an Equation between 64 
2Q—16R, and 34, which being reduced by 
addition and ſubRraftion, there will remain alſo 
an Equatioa between 2 Q_and 16R — 30, and 
the whole divided by 2, which is the number of 
the greateſt Cofſick CharaQer, there will yet re- 
main an Equatien between 1 Q and 8R — 15, 
from which I extxa& the root, as hath been ſhewn 
in the fifth SeRtion of the ſecond Chapter, The 
half of the root is 4, his ſquare is 16, from which 
take the abſolute number 15, reſt t, whoſe ſquare 
root 1 added to the half of the number of roots, 
gives for its ſum 5,, Which 1s the value of the 
_ therefore the tyo numbers ſought ſhall be 
5 and 3, 


Queſtion 
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Queſtion I. 


To finde two numbers whoſe produtt way be 12, 
aud the difference of their ſquares 32. 

I put tor the one of them 1 R, therefore ſee- 
ins that the product 1s 12 , the other number 
ſhall be 53 ( for it the product of two numbers 
be divided by one of thoſe two numbers, the 
quotient ſhall be the other number.) their ſquares 
are x Q and *35, whoſe difference 1s *34 — 
1 Q equall to 32, as appears by the queſtion, 
therefore there will be an equality between *2{ 
and 32 + IQ, and therefore if we make the 
xeduction, as in the thir4 Queſtion of the firſt 
Se&ion, we ſhall alſo finde an Equation betweetf 


144 and 32 Q + 1QQ,, alſo between: 
144 —Q_and t Q Q, it behoveth then to 


extract the ſquare root of the number 144 — 
32 Q- The half of 32 is 16, whoſe ſquare is 
256, to which adde 144, makes 400, whoſe 
ſquare root is 20, from which take the half of 
32, to wit 16, there remains 4. See here the 
ſquare root, but ſeeing that the ſquared ſquare 
root onght to be taken, I take again the root of 
4, and I finde 2 for the value of the root, There- 
fare ſeeing that the ſecond number hath been put 
3x the ſame ſecond number ſhall be *7, that is to ©. 
fay 6. 
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PF 


' Queſtion I11. 


Tx0 Merchants joyn in company, and together 
bring in the ſam of 165 Crowns; but the firſt 
mans money hath been expoſed twelve moneths 
intire , and the ſecond mans money onely eight 
. moneths : it happens that they gain but 2.8 Crowns, 
#hich added to 165 make 193, which they diſtri 
bute to one another' in ſuch ſort, as the firſt takes 
67 Crowns, as well for his principal money 4s 
for bis profit, and the ſecond takes 126 Crowns, the 
queſtion is what each of thoſe Merchants brought 
into ſtock. 2 

T put for the money of the firſt man 1R, 
therefore ſeeing that the ſum of both was 165 
| Crowns, the ſecoad money 15 165 — 1 R. 
, Nowif you take away x R, which is the ſum the 
firſt man brought in, from the ſam he received, 
which was compounded of the principall *and 
profit , you will finde* that the firſt mans; profat 
will bee 67 — 1 R, and by the. ſame Argu- 
ment you thall finde, that the ſecond mans pro- 
fit will be 1 R-—— 39. Now you muſt finde 
what one root gaineth in eight moneths , which 
will be done by the Rule of Three, thus, If in 
I2 moneths there be gained 67 — x R,how much 
will there'be gained im $ moneths, and the fourth 
number ſhall be *3* — ** for the firſt mans 
profit in 8 moneths, after thatT ſeek what the ſe- 
cond man hath giined by another operation of 
the Rule of Three, ſaying ; If x R gain '4#— 7 
what will 165 — 1 Reain; and I finde for my ' 

fourth 
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7370+ x > -£ . 
fourth number——— ; oe 9 PF 1s equal 
IR 
to the ſecond mans profit, which we have already 
found to be x R — 39, and therefore by reduRion 
there will be an equation between x Q — 39 R 
' and 7370-F5 Q — 4*5*R, all which 39 R being 
added, and 3 Q taken away, there will de an e- 
quation between 97370 nw z Q + #77 R, and 
conſequently between 7370 — *#7R and 3 Q, 
and therefore multiplying all by 3, which 1s che 
number of the greateſt chara&ter, there will be yet 
. anequation between I Q_and 22110 — 347 Rz 
out of which the ſquare root muſt be extracted, 
The halfof the namber of roots is *27 whoſe ſquare 
is *724% which added to 22110, make **P®, 
whoſe ſquare root is *Z”, from which if you take 
half the number of roots, there will remain *z*,that 
18 to.ſay, 55 for the value of one root, and was the 
money the firſt man pur in bank , and for that we 
have found in the purſuit of theſe operatians, that 
the firſt mans profat was 67 — 1 R, that ſame pro- 
fit will be 67 — 55, that isto ſay 12, by the ſame 
reaſon the ſecond mans Rock ſhall be 110, and his 
profit 16. 


Se. III, Queſtions reſolved by ſard numbers. 
Queſtion I. 


70 divide-any given number (as for example 4) 
according to vitan and extr:am reaſon, that 18to 


ſay, ts divide 4 into two nwnbers, in ſuch manntr 
As. 
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4 that the whole 4 may bear the ſame proportion to 
its greater *part, 4s the greateſt part bears to the 
leaſt. 

»H for the greateſt part 1 R, therefore the 
leaſt ſhall be 4 —R. Therefore there is the 
{ame proportion of 4 to 1 R, asof 1 Rto4— 1 R, 
and therefore the ſquare of the middle part 1 Q_is 
equal to the orodud of the extreams 16—4 R, 
from which I extra& the root according to the rule 
before preſcribed. The half of the number of roots 
is 3, Whoſe ſquare 4, add to 16, makes 20 ; out 
of which the ſquare root ought to be extracted ac- 
cording to the precept ; but ſeeing it is no ſquare 
number, I muſt content myſelf by patting the ra» 
dical fignedbefore it thus, R.Q_20, from which 
I take the half of the number of roots, and I have 
for Reſidues Q 20 — 2, which isthe value of 
the root by which I ſhall find yith facility, that the 
other part will be 6 — RR Q_ 20. For the proof 
of this operation, it behoveth that theſe two parts 
added ey make 4, and taatthe lefſers — Iz, 
Q 20, being multiplied by 4, make the produ&k 
equal to the ſquare of the greater part  Q_20 
w 2 


Queſtion II, 


To divide 8 into two parts, between nhich 2 may 
be mean proportional. 


- Tput for the firſt part x R, therefore the leſſer 
ſhall be 8 — 1-R, and ſeeing that 1 R and 2, and 
8—1 R ought to be proportional, it behboveth . 
that the ſquare of 2, which is 4 de equal to the 
produ& 
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produR of the extteams, which-is 8R— x Q, 


and therefore-after. the reduRion, it will be foun i 
thatx Q isequal to 8 R — 4, whoſe ſquare root 
is BR Q 12-+— 4. For the one part of 8, and 
for the other part 4 — Rk Q 12, both the one and 
the other root do reſolve the queſtion, as you will 
find, if you take the pains to examine it, 

From this pra&tice may be framed an univerſal 


Canon, which may ſerve tor the reſolution of an * 


infinite number - of Algebraical Problemes, which 
may be conceived after this manner. The ſum 


iven, Which conteineth the two extreams, ought | 


to be diftriduted into two equal parts, that the 
ſquare of the half may be- taken, from which the 
fquare of the mean proportional given , muſt be 
taken, and the ſquare root of the Reſidue added, 
and taken from the half of the given ſum, will ſhery 
the two parts ſought. As for example, 1 take the 
balf of 8, which is 4, whoſe ſquare is-16, from 


which I take 4, the ſquareof 2, which is thegi- 


.yen mean, and there remains 12 , whoſe ſquare 
root addedto the ſame half, makes 4 Þ Br Q 12, 


' and taken from the ſame half, makes 4—R Q 


I2, 


Queſtion I IT. 


To divide any given nnmber (as for example 4) 
into three numbers continually proportional, in ſu 


fort as that the ſquares of the extreams joyned to- 


gether, may be triple the ſquare of rhe mean. 


'** I putt R for the number of the middle part, 


then ſeeing all three ought to make the ſame n 
ot 


the mean, 


. Proportional, y 


i oa 
\ I 
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|of 4, We ſhall have for the ſum of the extreams 4 
-1R.- Now ſeeing that of three numbers, con- 
inaally proportional, the ſquare of the ſam of the 
etreams is equal to the ſquares of the extreams, 
nd to the double of the ſquare of the middle part. 
[take the ſquare of this ſum 4 — 2 K, which is 16 
41Q—8R, from which Itake 2 Q_,which is 
the double of the ſquare of the middle. part , 
+ [and there :will remain 16 — 7 i 
bm 6f the ſquares of the extreams : Therefore ſee- 
[ogchat the condition of the queſtion requireth a 
- [pple proportion, there will be an equation between 
15—-:xQ —8$8Rand 3Q,, add therefore x 
[Lon both fides of the equation, and 'you ſhall 
re 4 Q_equal roz6 — 8 R, and dividing the 
mole by 4, 'which 1s the number of the greateſt 
Garaer, the equation will be x Q equal to. 4— 
1 R,. whoſe ſqnare root is R Q_5:— x for the 
[riddle number ſought, and the ſum of the extreams 
Jſallbe 5—R Q_5, which being divided into 
ho parts, by the Canon of the precedent queſti- 
n, in-ſuch fortas R Q5 — 1, be the middle 
ou will find thattheextreams are 2 
nd 3—RB Q_5 ,therefore the three numbers are 
PadRQ 5—1, andz —RQ 5, which all 
ether make 4, and are1n continual proportion, 
the ſquares of the.extreams are triple the ſquars 


Q.—8 R forthe 


Sect, 


/ 
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Sec. I V.. Geometrical gneſtions reſolved by 
ppb D (o Algebras 
Queſtion I, 


Fe & 4 piece of found of 4 greater langth 
than bredth , whoſe angles are right angler, 
—and in a triple proportion, and their 
tempt the veſa- ſquares taken together, are' quintss 
lutioz "of fac ple their ſums T be fides', the dia- 
qreſtions » you ' meter, andthe capacity or [wperficies 
wilt draw of that piece of ground i5 deman- 
their figures. Jed. MC oþ 

I - put for the leaſt fide 1 R, therefore -ſeei 
they are in a triple proportion, the other fide 
be 3 R, their ſquares: ſhall be 1 Q and 9Q, 
which added together make.19 Q_, which onghe 
tobe quintuple, the ſum of the numbers, [Now 
the ſum of the numbers is 4 R, and its quintuple 
20 R, and by conſequence, ſee here an equation 
betweento Q and 20 R, which are two collate- 
ral Charaters, and therefore dividing 20 by 10, 
which is the numbeyx of the greateſt charaRter, you 
ſhall find 2 fpr the leaſt fide, therefore thegrentelt 
fide thallbe 5g. Therefore the ſaperficies ſhall de 
I2, and the diameter R.Q 4o. 


Qneſtion IT. 


T here is an equilateral triangle, whoſe ſuperf- 
cies s R: Q 243. The fide and perpendicular # 
demanded. e (I 

Supp0- 


Before you at= 
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Suppofing that the perpendicular of an equilate- 
al triangle doth alwayes divide the fide into two 
equal parts, I put for the half of the fide divided, 
1R; therefore the fide ſhall be 2 R, Now ſee- 
ns that in every equilateral triangle , the ſquare 
of the fideis equal tothe ſquare of the. perpendi- 
mlar joyned to the ſquare of the half of the fide, 
which 1s x Q of the ſquare of the whole fide, 
which is 4, I ſhall have 3 Q for the ſquare of 
he perpendicalar, and foRx Q_3 Q ſhall be per- 
rendicular, Which is multiplied by the half of the 
ide, which is 1 R (reducing it firſt to its ſquare, 
kcauſe of' the radical figne which is in the num- 
er multiplied) you ſhall haveReQ 3 QQ for the 
lperficies of the triangle -. therefore there will be 
nequation between Re Q 243 and eQ, 3 Q: 
and _—_— _ = be alſo - equation 
kiveen thei ſquares,which are 243 a 4 
nd the whole being divided by . the ens 
te greateft charaRer, there will de yet an equati- 
mm between 81 and x Q.Q. I extra therefore 
he ſquared ſquare root of 81, and have 3 for the 
lf of the fi *g6 for- the (ide, Re Q 27 for the 
perpendicular, 2nd Ik Q 243 for the ſuperficies 
if the triangle. 


Queſtion I I T, 


There ts 4 Semicirc/e, whoſe Diameter ws divi- 
id according to wean and extream reaſon,on which 
ibere is raiſed a perpendicular produced to the cir> 
tmference, and the leſſer line which uw drann fro 
ite extremity of the diameter, 20, this prter of the 
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circumference, i 2 Q20= 2, the quantity of the | 


diamzter, and of its parts, and of ibis perpendi- 
rular t demanded. 

Toreſolve this queſtion, it 35 preſuppoſes that 
the greater part of the diameter ſhall be equall tg 
the given line, as may with facility be Geometti- 
cally demonſtrated; That being done, I pat for 
the leflet part of the diameter 1 R, therefore ſee- 


whole diameter ſhall be R Q 20 — 2 1 
which.' multiplied by 2 R, giveth fer the prod 
RQ 20—2R+1Q,, equal tothe ſquare of 
the given quantity , which is 24 —R Q 
320, and by due tranſpoſition you ſhall find 
I Q equal. to24 —R Q_ 320 +2 R-—þ 
Q_20, from which the ſquare root ought to be 
extracted, taking exa& notice that the particles 
which have the Coffick Chara&Rers may hold place, 
withthe namber of roots. I conſider thereforein 
tkis term of the. equation , the number of roots 
whichis 2 RR Q 20, whereof I take the half, 


ing that the other part is given R Q_29=— 2, the] 


f 


( 


- which 18 1 — Rk Q 5,to whoſe ſquare 6-RQ 20, 
the abſolute number 24 — 20, ought to be 
: added, and the ſum wil be 35 — RQ goo, 
whoſe ſquare root ought to be extracted as from 


Apotomes, as hath been ſhewn 1n the laſt Section 


of the fourth Chapter, that 'root is 5 — Re Q5, 
which added to the half of the number of roots 1. 
— BR Q 5 gives for the ſum 6 — Ie Q 20, which 
is the value of x root,that is to ſay,of the leſſer patt 


of the diameter ; and therefore if you add it to the 
greater part, you ſhall have 4 for the quantity 0! 
the whole - diameter, from whence the perpens 


IC 
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NY aular is eaſily known, 156mm the rules of Geo- 
dj. | metry be in any reaſanable manner underſtood. 


hat | Set.5. Queſtions reſolved by the ſecond Roots. 
Queſtion I. 


Hret wen have amongſt thers 4 ſum of 0- 
ney The firſt ſaith ta the ſecond, If you 
* .” deliver me the palf of your mony,l [hall baue 


00 Crowns : The ſecond ſaith ts the third, If you 
» of | deliver we 5 of your moneyyd ſhall have 100 Crowns: 
Q The third ſaith FO the firſt, If YOu deliver FL ; of 
nd | your oney, { ſhall bave 100 Cropns.. . 1 demand 
. R | 190 muſt money each one hath. 
bel I put for the firſt mans money 1 R of Crowns, 
Jes | id for the ſecond mans money 1 A, and for the 
ce, ticd mans money 1 B : therefore the firſt which 
»in] iath x R with 5 of the ſecond mans money ſhall 
vote] tave 1 R þ + A equal to 109, and by conſe- 
alf | quence + A ſhall be equal to 100— 1R, and 
26, | qultiplying the whole by 2, 1 A ſhall be equal ta 
(:-— 2R. I beginagain therefore the opera-. 
tion, and in Read of 1 A, I put for. my ſecond 

on | taber 200 — 2 R.. Now. the queſtion requires. 
ion tat th& ſecond man (with 3 of the third mans) 
5, ſhall have 100 ; therefore there will be an equat1- 
$ 1] Mbetween 200— 2 R 4 B,and between 100, 
ich} 24d to both parts of 'ths equation 2 R, anc take 
part] Way 200, there will yet remain an equation be- 
the} een 4 B and 2 R— 109, and multiplying tte 
| off whole by 3, you will have 1 B equal to 6R — 
idi-1 300 : That being found, I begin again the work, 
ul Dd $4 2716 
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and in Read of 1 B, I put for the third nattber 6 


R — 300, which added to 4 of the fiſt mans, 


makes *£ R— 309, Which ought to be equal tg 
100, therefore if you add on both parts 300, there 
will be an equation between 7 R and 400, thete- 
fore if divide 400 by 7 , you ſhall find 64 for one 
root ; therefore the ſecond, which had 200— 2 
R, ſhall have 200— 128, that is to ſay 72, and 
the third ſhall have 84, Thoſe three numbers, 
perfeAty ſatisfie all the conditions of the queſtion, 


Queſtion IT. 


T mo men divide between themſelves thre: bun« 
dred Crowns in ſuch ſort, as that the ſecond mans 
money divided by that of the firſt mans, makes 4. 
It is demanded, how much each of them hath. 

I put for the firſt mans money x R, and that of 
the ſecond 1 A,' there istherefore an equation be- 
tween 1 RT A, and 300, and therefore 1A 
1s equal to 300—1R, therefore 3{-** is equal 
to 4, and by conſequence in croſs multiplying 


theſe two fractions, '] ſhall have 600 — 2 R equal. 
to5 R, and dividing 600 ſhall be alſo equal tos }- 
R, and dividing 606 by 5, Iſhall find 120 for | 


w firſt mans money, ſo ſhall the other hare 
x80, EÞe I 


Queſtion I IT. 


T wo find tmo numbers whoſe 7 produtt may be 10, 
and the ſum of their ſquares 2.9. 


I 


3 88= © = =: 5. 


© a« 


"ESE >. | 


- a 
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I par for the firſt z R,: and for the other 2A, 


' the product 18 1 R A, equal to10 , therefore in 


lividing the whole by 1 R, there will be an equa- 
ton berveen 1 A and zz, and therefore I begin 
m the operation, and put for the firſt 1 R, and 
{rhe ſecond 72, theirſquaresare 1 Q_»Þ ye» 
al td 29, and after the reduQtions and extraQti- 
ns of the roots, I find 5 and 2 for my ſought num- 


ers. | 
Set, VI. QCaeſtions reſolved indefinitely. 


Hat queſtion is ſaid to be reſolved indefi- 
nitely, in which thenumbers are demon- 
Aratedn ſuch Algebraical terms, as do ſa- 

the all the conditions of the queſtion propoſed, 


Queſtion I. 


To divide 12 into four numbers Arithmetically 


id continnal. | 
I preſuppoſe that when there is four humbers in 


Arithmetical proportion,. the ſum of the extreams 


qsalwayes equal to the ſum of the means - whence 
Jit follows, that in our queſtion the ſum of the ex- 


tteams ſhall be 6, and the ſum of the means alſo 6. 
[put for the ſecond 1 R, therefore the third ſhall 
de6— 1 R, their difference is 2 R — 6, preſup- 
poing 1 R to be the greater number of the two ; if 


| therefore I add this difference to 1 R, I ſhall have 


} R—6, andif I take it from 6—1 R, I ſhall 
ave 12 — 3 R, and therefore the four numbers 
n continued Arithmeticall proportion, ſhall be 
Dd 4 Z 
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3R—6|[1R| 6—1R[12—3R| andthe 
queſtion is indefinitely reſolved,in purſuit of which 
you may take ſuch a number as you pleaſe: for the 
value of 1R, provided nevertheleſs, that you do 
admit of fained numbers leſs then nothing : How- 
ever, if you will haveno other numbers than what 
are xeal, you ought to take the value of 1 R, he- 
neath 4 and above 2, which will be eaſily under- 
ſtood by a little experience. | 
Take for example 4 for the value of 1 R, there- 
fore the firſt number, which is 3 R — 6, ſhall be 
"© — 6, that isto ſay 3, the ſecond ſhall be £,the 
third Z, and the fourth 3, which added together 
make 12, and are in continued Arithmetical pro- 
portion. And ſo you may take an infinite num- 
berof others, | 


Queſtion I I. 


ATV intner hath three ſorts of wine, the firſt ts 
worth 4, the ſecond 6, and the third 10 pence the 
pint ; of theſe three ſorts of wine he deſires to fill 
a weſſel which conteins *O"pints, which may bt 
' worth 8 pence the pint ; 1 demand how many pint: 
he ought to take of each ſort. 

- You ought here to confider, that the number So 
muſt be divided int» three ſuch numbers,' as thefirſt 
multiplied by 4, the ſecond by 6, and the third by 
1 0,the ſums: of the three products added together 
may make 640 (becauſe that all the wine which 
ſhall be .in the veſſel to be filled will coſt 640 
pence,ſeeing that if one pint be worth 8 pence, 50 


pints will be worth 640 pence) I put therefore = 
: , | the 
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the third number 1 R, which multiplyed by 10, 
which makes 10 R, which beipg taken from 640, 
doth leave for the reſidue 640 — 10 R, which 
is2 number containing the firſt 4 times, and the 
ſecond 6 times, On the contrary, ſeeing that 
the third bath been put 1 R, therefore 80 — 
I R ſhall make the ſum of the firſt and the ſe- 
cond, which multiplyed by 4, will give 320 — 
4 R, which being ſubſtrated from 640 — 
10R, will leave 320 — 6 R double to the ſe- 
cond number, and'therefore the ſecond ſhall be 
I60—3R. In like manner the ſame ſum 80 
—1I R multiplied by 6, will produce 480 — 
6R; therefore-if you take away 649 —10o R, 
there will remain 4 R — 160, double to the firſt, 
and therefore the firſt ſhall be 2 R — 80, See 
here the Queſtion reſolved indefinitely, the firſt 
number is 2 R— £0, the ſecond 160 —3R, 
and the third 2 R. The terms between which 
you ought to take the value of 1 R are 53 3, and 
40; if therefore you take 46 for the value of 
1 R, you ſhall have 46 pints of Wine of 1o pence 
the pinte, 22 of 6, and 12 of that of 4 pence the 
inte. 
; Here I intreat you to conſider, That : 
it is impoſſible perfe&ly to underfland 4 /peciall 
the Rule of Alligation, without the _ 
knowledge of Algebra : For if you 
propoſe this queſtion to one skilful only in Arith- 
metick, he will give you for the 3 ſought oumbers, 
40,20,and 20, Andif you tell him, that of the 
fort of Wine of 4 pence the pinte, you have but 

I6 
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16 pints, he will remain aſtoniſhed ; whereas by 
your queſtion reſolved ' indefinitely by Ajgeby, 
you will be able togive ſatisfaction to this condic 
tion infinite kinds and manners. 


Queſtion III, 


T wo numbers are ſought, which have 56 for the 
difference of their Cubes, and which added together 
make 6. 

T at for the difference of thoſe numbers 1 R, 
and if from the difference of the two Cubes you 
take the Cube of rhe difference of the ſides, divi- 
ding this refidue by the triple of the. difference of 
the ſides, you have for the quotient the produ& of 
the (ides, it followes, that if from 56 you take 1 C, 
and that the reſidual 56 — 1 C be divided by the 
difference of the ſides, which is 1 R, the quotient 
*<-7* (hall be triple the produt of the fides; and 
therefore if you divide this quotient by 3 , you 
will have for the prodn& of the fides *5z*, 
which is equivalent to £1—;, therefore if you 
divide 6, ( which is the ſum of your two ſought 
numbers ) into two parts , whoſe produ& may 
be3*—£, you will have the queſtion reſolved 


indefinitely. Now to attain this, I haye given _ 


ou a Canon inthe ſecond queſtion of the thitd 
Se&ion, the half of the ſum is 3, whoſe ſquare is 
9, from which if you take the produ& found, 
there will remain 9 3! —+x , whoſe ſquare 
root added, and taken from the half of the ſum, 


gives for the reſolution 3 + Re (9 þ 41 —${) 
which 


at RQﬀIYOS» Cw a DÞ£D< VX<&. cc... 
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which ſhall be the greateſt ſought number, and 
; — RkQ {9+3*— 5) which ſhall be 
the leaſt. Now theſe two numbers reſolves the 
Queſtion indefinitely , in ſuch ſort , that if you 
take two for the value of the root, you will 
finde that your two ſought numbers ſhall be 
and 2, and every other number ( taken for the 
value of 1 R ) above 2, will reſolve the, Que- 


ſion, 
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Appendix. 


Queſtions in Algebra, 
moſt of which require the Rule of 
Three in their Operation, 


Qweſtion. 1. 


Merchant receives in exchange for 568 
Y Crowns, four kinds of Monty ; of the firſ 
7 make one Crown, of the / econd 1 8, of the 
third 21, and of the fourth 23 make one Crown. 
Moreover, he received of each ſort of Monty a 
like number. 1 demand, How much be received of 
each kind of Money ? 
Pat x R forthe quantity of each ſort of Money, 


and then conſtitute the Rule of three after this 
manner. Crowns, 


i - Pieces of NCrown aac Mi cad + 
Tf 27. Money beJr what "IR" wer Pi R 
\$ worth IS = 
2 - > . , 


For if 7 pieces of money make 1 Crown, 1 Rof 
money will make + R of Crowns, and ſo of the 
reſt, Now theſe Fractions deſcribed in the fourth 
place, do make: together 7,7 R of Crowns, equal 

t9 
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tothe number of 568 Crowns. Divide therefore 
568 by 27; and you have for the value of 1 R 
2016, and ſo many pieces of each kind of money 
he received : which thus I prove. 


Crowns. 

7 | \Pieces 288 

If 18, Pieces are ; Crown, I Ao II3 
21 worth * Ys c 96 

29 | nſver 72 


For 2016 pieces of the firſt kind of money do 
make 288 Crowns, and as many -of the ſecond 


| kind make 112, as many of third kind make 96, 


and of the fourth kind 72, which added together, 
do make 568 Crowns. 


Queſtion. I. 
A Certain man hath two meaſures of Wine, the 


one worth 12 Crowns, the other 15. Now be 
deſires of both theſe Wines to fill anther equal mea- 
ſure, whoſe worth may be 13 Crowns. 1 demand 
what part of each of thoſe wines be muſt take, to fill 
the other to be worth that price? ' 
Put I R for the part of the meaſure of the worſt 
wine, and for the part of the meaſare of the beſt 
vine I — I R, then work by the rule of Three 


thus, 


Meaſ. Cro, Crowns 

Worſt wine x 12 IR?z2 , makei2R 
Beſt wine, Tx 15 1—1R? makei15—15R 
For if one meaſure of the worſt wine be worth 
I2 Crowns, 1 R of one meaſure of the ſame wine 
wall 


+= 
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will be worth 12 R of Crowns, and if one meaſure 
of the beſt wine be worth I5 Crowns 1 zz 1 R of 
a meaſure of the ſame wine will be worth x5 — 15 
R. Therefore x R meaſure of the worſt wine, and 
x — IR meaſine of the beſt will be worth 15 — 2 
R Crowns,which ought to be equal to 13 Crowns, 
Add therefore 3 R to each part of the equation, 
and the equation will be betiveen 3 R 13 and 


the equation wall be between .3 R and 2. Divide 
theretore 2 by 3, and you ſhall bave for the value 
of x R, and ſo much ought to be taken of the mea- 
ſure of the worſt wine, and x part of the meaſure of 
the beſt wine, which thus I prove by the rule of 
Three. 
Meaſ, Cro. Crowns 

Worſt wine nx . 12 3? worth 7 


pp ———_———— 


Beſt wine . T1 IS 7? 

For + of a meaſure of the worſt wine is worth $ 
Crowns, and + of the meaſure of the beſt wine is 
_—_ 5 Crowns , which added together make | 
three. 


13 Cr. 


Queſtion 1/7. 


| 4 meaſure of wine worth ten Croant ; 
How much water muſt I mix with one meaſure, 
that a mixed ( like ) meaſnre may be morth ſeven 
Crowns? © 

Put for the meaſure of water 1 R, thzn frame 
the queſtion by the Rule of Three, thus. 


M21l, 


I5 ; take. away therefore 13 from both ſides, and | 


V3 RT 0 


— 
- 
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Wine, water, Crowns mixt Crowns 
; Io 

I+1R IO I? Worth. —— 

1H1R 


For if a meaſure of wine, together with 1 R of 

a meaſure of water,be worth xo Crowns,one mea- 

ſure of wine and water mingled together will be 
.1O | 


worth and ſo the equation will be between 


1--1R 


10 : ON 20 
_— and 7, Which by crofſe multiplication is 
rednced to 10and 7 HR, take away 7 from each 
part of the Equation, and it will be berweey 3 and 
7R:; divide 3 by 7, and you haye for 1 R, 4, and 
ſo much water onght to be mingled with a meaſure 
of Wine, that a meaſure of the mixture may be 
worth ſeven Crowns, and is thus proved : 


Meaſure of | 
Wineand water Crowns meaſure - Crowns 
14 0 I2 worth 7 


For if 1 of Wine and 3 of Water be worth x6 
Crowns, 1 of that mixture is worth 7 Crowns. 


Queſtion I 'V, 
Here are in 4 certain veſſel 2ameaſures of 
Wine, of which each of them are north 12 
Crowns the meaſure > Now this veſſel is filled up 
with water, and then one meaſure of this mixture 
; | ts 


416 Appendix. 


is north 10 Crowns, 1 demand the content of the 


veſſel. | - 
Pt for the meaſures 20 4 1 R, then work by 
_ the Rule of Three thus : 
Meaſures Meaſures '. . Meaſ, 
of Wine of water Cro. mixt Crowng 


| 240 
20S1R 240 1? worth — 
201R 


For if one meaſure of Wine be worth twelye 
Crowns , a meaſure of wine 20 »& 1 R meaſure 
of Water together will be worth 240 Crowns: 
therefore one meaſure\mixt will be: worth 

240 | 


T1 7 Crowns, ſo the Equation 1s found be- 


teen and 10, which by croſs multipli- 


20+1R 

cation 1s reduced to 240 and 200 . 10 R; 
take away 200 from doth parts, and there will re- 
main an equation between 4o and to R : Divide 
40 by To, and you have 4 for the price of the 
root, and ſo many meaſures of Water were put 
into the veſſel , and therefore the whole 'veſlel 
contains 24 meaſures, thus proved 2 24 meaſures 
Wane and Water worth 240 Crowns, 1 meaſure? 
worth 10 Crowns, 


Queſtion V, 
Wo Letter-Carriers belonging to two Cities dt- 


k ſtant each from other 140 leagues ſet forth T 
wards 


Hppenatx, * A4t9: 
ads one anther at.one and the ſame time ; the 
ane travels eight leagues a day,the other ix. 1 des. 
nand on what day they ſhall mect together. | 
Put.r R for the day, then work by the rule df 
Three thus : PP 
Dayes - Leagues Dayes ._ Leagues 

r#s S.. 1R?: .. '3Ro 


«"s 


4: 6 IR?. 6R-2- 
The firſt therefore in I R of daies ſhall _ 
|R of leagues, and the later 6 R, and both o 

bem . together.” will have meaſured .14 R of - 
kagues;that 1s 140 leagues.. There is therefore an” 
uation between-14 R and x40. [Divide then 
140by 14, and you ſhall have ten for the value of: 
|R. So the tenth day finiſhed, they met together, 


FR m——_— 


rhich thus I prove. - - 
Dayes © Leagues © Dayes Leagues 
L.3< + + ? 


Io? So 
'Þ 6 IO? 60 


For the firſt in 10 daies went 80 leagnes, and 
te ſater went 6o leagues, which both together 
make 140, the diſtance of the two cities from one, 


another, LT 
| Queſtion Vl, 


A Certain Merchant bought 4 quantity of wool!, 

A axd another quantity of max, which coſt bins 
ngether 124 Crowns, Now 100 ponnd: weight -of 
[wall coſt bins 7 Cromns,- and 100 pounds F wax 
ff bim 14 Crowns ; but the quantity of wool! that 
le bought was doable to the quantity of nax. 1 de- 
T- mand 


—_— yy FF -- Sr _ 


. 4 % 
Xe 


418 


mand how a pownds of each ſort the Merchin | 
| 


| 


Pounds Crowns Pounds - Crowng ] 


bewgbt ? - 


Put for the wax I R, and for the wooll 2Rof 


pounds, then'work by the rule of Three thus.. 


Io0 wooll #7 2R wooll? .,24R 
100 Wax I4 1 R wax? D. 
/ Therefore there will be an equation between 
+23 Rof Crowns, and 124 Crowns. Divide there- 


fore 12.4 by 35, and you ſhall have for the value 


of 1R 442 5,.and ſo many ds of wax he | 


bought, and of wooll 885 5, which is thas proved. 
I 09, pounds, wooll 7 Crow. -885 poun. £62 Cr, 


' Too Pounds, wax 14 Crow.442 poun, 5 62 Cr. 


And ſo forweoll and wax together he expended 
I24 Crowns. 8 


Queſtion F. 1. 
Ne buyes a nunber of Ell; of Y «/ver, which 


he ſelleth again; be buyes 5 Ells for T 
Crowns, and ſells 7 Ells for 11 Crowns, and gained 


on the bargain 190 Crowns. / demand bow may | 
Ells of V elvet be bought and ſold in all? 

Put for the quantity of Ells.3 R, than work by 
the rule of Three:thus, 5 


: 


| 


Els | | 


OC - 
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| Fills Crowns Ells Crowns 
WF 4 


Re ad. 


CEE RRERET nnd 
You fee if ZR of Crowns which he [aid 4, be 
kbſtracted from 22 2 R of Crowns which he recei- 


lied, there will remain £ E. R of Crowns for the 


xofit. Therefore the equation will be between 
TR And 100R; divide 100by $, and you have 
33 forthe: value of t R,and ſo many Ells he 


| _ ſold; Thus proved, 


Efls Crowns Ells + Crowns 
$7 P Ss i ite.: 


—___rs-n—__ _—— 


7 IT 583532 9163 


By which you may perceive there is 200 cronitis 


_ 
A Certain wan buyes a number of Ell: of Velvet 

paying IT Crowns for 7 Ells : Now be ſells 
the Wal again after the rats of 5 Ells for 7 cons, 


Queſtion VIII. 


[and loft 1 ” crowns by the bargain. 1 demand how 


Elks be bought and ſold in all. 
"Pat forthe nenhece? Ells 1 R, and then work 


the rule of Three thus : 
Ells Crowns Ells Crowns 
7 II IR R ? 2M R. 
| mmm mmm 
& 7 1R? z Re 


Ee 2 Ther 
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| Then if 7 Rof crowns vyhich he received, be 
ſubſtra&ed from Z*R of crowns vyhich he expen- 
ded, the loſs will happen to be £ R of crowns. 
So.the equation-will be between £ R of -crowns, 


and 100 crowns. : Divide therefore 100 1 


T7 


and you ſhall have for the value of 2 R, 583 x Ells 


and ſo many, Ells were bought and fold , -vyhich 


thus T prove : | 
. "Els Crowns Wc 
| EE II F832? 916; 


—— 


5 7 58322 $162 
Where you ſee he loſt 100 crowns by the bat- 
g410, wc : i 


 - Queſtion IX. | 


FA Han bayes 100 pornds of Wax for 17 Cramns. 

1 demand, how many pounds he muit ſel\'for 

one crown, that ſo on 1O2 crowns be may gain 18 
CYOWNS. 

Pat 1 R for the number-of pounds, then ah 

by the rule of Three thus framed.: 7 : - * Y 


' '\Crowns Pounds Crowns _ Ponnds, 
7 - I: - * {Ie > 

- 1R © TonEIﬀ 120R, 
For 1o2 crowns do give 600 pounds, and'if for 
one crown there be given 1 R of pounds; there 
vill be 120 R of pounds.given for, 102 + 15, 
which {aid 120 are equal to.600 pounds , the 
Ne ' quantt- 


\ 
" 


| 


ba — 


S*+ 


ef mw. I ot} 


: | 
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quantity of the Wax ſold. Therefore the equa- 
tion ſhall be between 120 R of pounds and 600 
pounds; "Divide therefore 600 by 126, and ſo you 
have for the value of x R, 5 pounds, and ſo many 
pounds are ſold for one crown ; ſo'as that in 600 
pounds 18 crowns may be gained on. 102, thus 


proved, w_ 
Pounds Crowns Pounds Crowns 
TOO Sp x 6OO ? I'O2 


5 "2 600? 120. 
Where in the firſt example 600 poutid made 
102, in this it makes 120, that 1s 1023 + I'8, 


—— 


Queſtion XY. 


Man buyyes 100 pounds of Wax for 17 cromns, 

in diſpoſing of which h: loſeth * 8<crowns;'on 
102 crowns, 1 demand, how many pounds hz ſold 
for one erown ? od - 

Put for the number of potinds1'R, then work 

by the rule of Three, thus conſtituted, -- 
. Crowns Pounds. Crowns ...Pqunds. 

17 Ioo, 102? * 600. 


r'-, 2R ©, * 102=I 0 Ia 
So there vill be equation between. 84 R.of 
_ ard 600 pounds. Divide therefore 600 
y 84, and the value of 1 R will be 7 pourids and 
and .ſo-many pounds: he-ſold for one crown, and 
loft 18 crowns on 102 by the bargain, which thus 
I prove ; . . . d 


Ee 3 Pounds 
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Pounds QCyowns . Pounds Crowng- 
IOO I7 600 ? I 02 
74 TRY 7 
Where you ſee fie laid out 1e2 crowns for 608 
pounds , and inftead thereof received but 84 
crowns, that ts 102—1 8 crowns. 


Queſtion X I. 
'A Certain man agrees with' a ſervant for 12 


moneths ſervice, for ten erowns and a e0atsbut 
at the end of ſeven moneths, be gives bim the coat 
and to crowns, 1 demand then at what rate be efter- 
med the coat, 

Put for the price of the coat x R of crowns, and 
fay by the rule of Three. -If 12 moneths requite 
I R-+ io crowns, how mach vvill one moneth 
requize > and you ſhall finde that it will requite 


I R + Of crowns ; Again ſay, Tf 7 moneths 


GE——_—_ 


require x R + 2 crowns , how much will one 
Moneth fequire , and: you ſhall finde it to te 


IR-+-2 


as here under appeats. 


- 
Moneths Crowns Moneth Crowns 


I Rope 10 
i2 TIRv10 I ? bee 
and CW4-2 
A Ho” ; 1RÞ2 

7 IRþ2 I? . 
| 7 
T here- 


»D» r= Io A A .. - .- 


as tn ne MY. Wo io ©. 


"% 
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Therefore there will be an equation between 
1RJto 1TRoÞ2 
12 7 | . 
ward of one moneth, which equation by croſs mul- 
tiplication is reduced to 7 R »þ 70, and 12 R 


ſeeing both are the re- 


' 24z take away 24 from both parts, and the equa- 


tion will be between 7 R »þ 46 and 12 R. Again, 
take away 7 from both parts, then it will be 46, 
equalto5 R; divide 46 by 5 and the price of a 
reot, and. ſo of the coat is 9 4 crowns, as appears 
hereunder. -The reward of 12 moneths is 19 3, 
and of 9, 11 x. 


Moneths Crowns Maoanetls Crowns 
I2 19% 7? IT ;. 


Queſtion XII. 


Certain Citizen agrees with a ſloathbful ſer- 

' vant for 30 dayes, that every day he wrought 

be would give him 7 Groats ; but for every day that 

be idled, and wrought not, he was to allow bis Ma- 

fer five Groats : when the 30 dayes nere paſt, it 

happens, that the ſervant was to receive nothing 

bis Maſter, mor the Maſter from the ſervant. 

1 demand. theny. bow many dayes he labonred, and 
how many be idled? | 

Put I R for the dayes of labour, and 30 —-1R_ 

for the dayes of idleneſs, and then frame the rule 


ef Three thus :; 
Ee 4 Day 
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Day Groats Dayes Groats | 
Labour x , 7 £7 * Re 7R [ 
{dleneſs 1 © 5 ' 30—1R? 150—5R 


ist bus pro- 


ved. | 
'  Day' Groats Dayes, Groats. 


Labomw x #7 27, 877 
Idleneſs 1 " p- 74 72. 


Where you-ſee the reward 1s the ſame with the 
mul. | | 


Queſtion XIIT. 


a - 


Oo” fell; 20 pound weight, part $ affron, and 


part Ginger, for 45 crowns ; but be ſold 


| I pownd of Saffron for 3 crowns, and 1 poxnd of 
Ginger for 5 4 crown. The queition is, how many 


pounds of each ſort he ſold ?. 


- Put for the Saffron 1 R of pounds, and for the 


Ginger 20. — 1R of pounds, then by rule of 
Three work thus : | 


pound 


0. 0.3 0:2 Gin 2 
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Pound Crowns Pounds Crowres 


Saffron OY "2 9 3R 


EE... 
Ginger T 5 Ga - 20—L Rt — 
| SOT 4 
Therefore the equation is between the ſur of 
20—IR 
3 Rof crowns, and————of crowns added to- 
2 
gethe?, and 45 crowns, now that ſum is 1© TI 5 E R 
20 — I R 
of crowns (for ———'5 equal to 10 +R, to 
2 
which if you add 3 R of crowns, it makes the 
ſum 1 @'> £ RY) therefore the equation ſhall be be- 
tween Io + £ fRof ora ing 45 crowns. Take 
away Io from both arts, and it will be between 


mmmm_ 


LRand 35. Divide therefore 25 by £, and you 


ſhall have 14 tor the value of 7 R, And ſo many 
pounds of Saffron were fold, and 6 pound of Gin- 
ver, Which thus I prove. | 

Pound ' Crowns Pounds Crowns . 
Saffron I 3 I4? 42 


” 


Ginges ED _ 3 
- Where you ſee that the price of 14 «$90 Sf 
fron, and 6 pound Ginger added make 45 cronmns: 


+ \ 
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Queſtion XIV. 


4 FRY Tradeſ-man bath 2 ſorts of £0Mn, in 


number 560 pieces, worth 160 crowns ; 4 certain 
part thereof is worth each picce 5 of 4 crown, and 
each piece of the reſt ; of 4 crown, 1 demand the 
' number = firſt and later fort of money? 

Put 
ter, and then conſtitute the Rule of Three after 
this manner. "7 
Money. Croavna _. Money 

I x I1R> zR 


. $60 —1R 
r 2 $60—1R? —— 


The fourth number found is equal h 160 

crowns, and the ſim of their numbers makes 
560 —IR. 

149 + + R(for —1s equal to 140 3 Ry 


to which if you add *, makes the ſumme 149 
eg R.) There is therefore an equation between 
I40 » ,; R, and x60 crowns,. Take away 149 
from both parts, and then the equation is between 
-xand 20. Divide therefore 20 by 2, and you 
have 240 for the value of 1 R, and ſo much money 
there was of the firſt ſcrt, of which each piece was 
worth 4 of a crown of the later kind 320, each 
worth 3 of a crown. Thus proved. 


, 


| Money 


E 


for the firſt, and 560 — 1 R for the [z- _ 


=y 
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Money Money Crowns 
4 £ 240 ? 8 


- 
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; Where you ſee the numbers in the fourth place 
maks I60 CrOWNS. 


Queſtion XV. | 


In the Army of the Emperour, the number of 
the Infantery mere vttuple to the number of the Ca= * 
vallery, among them there u diſtributed 392000 
crowns, ſo as that every Foot Souldier had 5 cromn:, 
and ryrgy Horſeman 16. The queſtion ts, Of bow 


many Horſemen the Army conſiſted, and of bow ma« 


ny Footmen. | 
Put x R for the Horſemen,and 8 R for the Foot, 


* according tothe condition of the queſtion,and then 


conſtitute the Rule of Three thus: 
Crowns Horſemen - -. Crowns 


Horſe 1 16 IR 16R/ 
— -£56R 
Foot 1 5 Foot8R .qoR 


Therefore 56 R of crowns ſhall be equal to 
392000 crowns ; wherefore divide 392080 by 
56, and you ſhall have for x R 7000 for the num- |, 
ber of Horſemen ; therefore the Foot ſhall be 
56000, eight times as. many, and ſo there will be 
diſtributed to the Horſemen 1 1 2000 crowns, and 
to the Foot 2 80000, which together make 392000 


Crowns, 


Queſtion 
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Queſtion X VT. 


A man bath a certain ſums of money in a parſe, 
- which « ſtander by judgeth to be 600 cromns, whoſe 
errour be thus correfts. If to what 1 have in.this 
purſe, there be added 5,5 and 7, and fromthe ſum 
there be ſubſtratted x5 part of my money , then 1 
ſhen/d have 600 crowns. The que5tion is, Hop 
many crowns be had inthe par, el ran A 
Put 1 R for the number of crowns. '1f the parts 
+R,zR,and ;R, which together make xr .\ R; 
be added to 1 R, the whole makes 2; R; take 
away ,*- Rand there will remain 2 R equal to 600, 
Divide therefore 690 by 2, and you have 3oo for 
the valne of r R, and ſo much money was in the 
purſe. For if you add the 4, +, and 4, to wit 250, 
IoO,and 75, it' will make the ſum of 625, and 
taking away ;, to wit 25, the reſt will be. the 
number 600, waich reſolves the queſtion. 


Queſtion X V TI, 


A certain Traveller poes 9 miles a day, another 
Traveller after the __ day paſt, begins his jonr- 
wey from the ſame places, and goes every day 14 
wile;s, I demand in how many dayes the later gill 
overtake the fir. | 

Put 1 R for the number of dayes, thereforethe 
firſt over and above go miles, which he hath gone 
in ten dayes, gocth in 1 R of dayes, befides 9 R 
of miles, ſeeing that every day he goeth nine 
miles. But the latter goin? 14 miles each day, 
o0eth 


= —Q _ MT cd «nn wa 


Appenaixe ©" 429 
ecethin I R of cayes 14R of mules, and becauſe 
the firſt of neceſſity in x R of dayes goes as many 
miles together with go, which he went in ten 
dayes as the latter went in 1 K of dayes ; fith that 
then they are to meet together, the equation ſhall 
be between 9g R + ge and 14 R. Take away 90. 
from both parts, -and it will be between ge and 5 
R. Divide therefore go by 5 ,and 1 R makes 18. 
Therefore in 18 dayes they ſhall come together. 
Fax the firſt in 1 8 dayes went 162 miles,which ad- 
ded to go, he made the firſt 10 dayes, makes 252 
miles, which the later-went in 18 dayes. 


Queſtion X V I11, 


A Traveller goes nine miles a day, another Trae , 
veller- after the end of ten dayes begins the ſame 
journey: | 1 demand, hon many miles a day the lat= 
ter onghs td travelythat ſo in 18 dajes he may over= 
take the-firſt. £ 

Put x R for the miles. Therefore in 18 dayeg 
he will have travelled 18 R .of miles. Seeing 


_ therefore that the firſt travelling every day nine 


miles, wentin 18 dayes 162 miles, and adding 
thereto 90, which he went the firſt ten dayes be- 
fore the ſecond ſet forth, it is manifeſt, that he tra-- 
yelled 252 miles. Therefore the equation is be-. 
tweeni$Rand 252. Divide 252 by 18, and ' 


you have, 14 for the value of 1 R, and ſo many ” 


miles the later 'ought to travell, to: oyertake the 
firſt in'x 8 dayes, | 


Queſtion 
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- Queſtion XIX. 


A certain man dying, made bis Will and Teſta- 
mew» leaving 3000 crowns to be diſtributed bes 
tween bis Wife, Son, and tme. Daughters, on this 
condition, that the portion of the-Sow might be don 
ble tothat of the Mother, and the proportion of the 
Adother double alſo ts the portion of each of the 


Daughters. The queſtion is, how much each ones: 


forti<n was ? Gt 
| Pat for the portion of one of the ap 049 I 
R, for the-Mothers portion 2 R, and fort 
portion 4 R. Sothere will be an equation between 
8Rand 3000 crowns, 


one Daughter 1R 


&'s 


S Jth'other Daughter x R 
£.8 Yb Mother 2 
MR Cthe Son. 4RJ 1500 


Divide 30090 by 8, ſo the value of x R will be 
375, the partion of one of the Daughters, and 
therefore the Mothers portion willbe 75 0, andthe 
Sons 15 90. 


Queſtion X X. 


| A certdin man receiverh of a Merchant, + | 
e ren 


tity of Saffron for 10 crowns; and again 


ceives of the ſame man 24 pounds more of Saffron, 
at = ap be returns to him 30 pounds thereof againy 
and i 


Merchant emnputing the price of the Safe 


fron 3 


e Sons - | 
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|. fron, reffortth to bim 14 crowns. 7 demand th 
/ price of 4 pownd of that Saffron. 
Here yon ſee 10 crowns » 24 pounds to be - 
the whole debr which the Buyer owed to the Mer- , 
| chant,and in like manner 30 pounds— 14 crowns. 
" | Therefore there will be an- equation between 20 
' | crowns + 24 pounds, and 30 pounds = 14 
" | crowns. Add 14 crowns on both parts, and the 
' | equation Will be between 24 crowns += 24 
pounds and 3o pounds , take away 24 pounds 
" | from both parts, andit will be between 24 and.s 
| pounds. Divide 24 by 6,” and you have'4 for the 
- |: root, and ſo many crowns one pound of Saffron is . 
worth, which I prove thus. 2 x pounds are bought 
for 10 crowns, and ſo the Buyer received of the 
Merchant 26 £, which were worth-106- crowns. 
If therefore to the Merchant there be reſtored 3a 
poands, the Merchant oweth to the Byer 3, ſee- 
ing he received onely 26 + but 3 4 pounds are 
\ worth 1.4 crowns, which the Merchant rendered ts 
the Buyer. ; 


Queſtion XX1I. 


| T'mo men enter into fellowſhip in Trade, now the 
| ſecond brings with him double the money that the 
firſt brings, and 5 crowns over and above. They 
gain by #heir Traffick, 960 crowns, of which the firſt 
| takes to himſelf 300 crowns, and the ſecond 668. 
[demand bow much each put in bank, | 
Pat for the fuft x R, and for the ſecond '2 R »« 

5;the ſum of both together is 3 R + 5,which haye 
ow 960 crowns, Then work by the Rule of 

bres thus: - 3R 
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BESS..." - & - 1... 960R 
+ 3RÞS 960 IR? —, 


© OF wm 3+ 4 + 3Robs 
-:You-ſhall find that the firſt which brought in 


960 R | 


-xT R; hath gained —o— which -number is equal 


3R-+5 | 


to 300.crowns which he received. This equation 


by croſs multiplying will be reduced”'to 960 -R, 
to 900 R +15 00. Take away therefore 


goo R from both parts, and there-will reniain 60' 


Requal- to 1500, divide 1500 by 69, and you 
have £5 for one R, and ſo much- the- firſt put in 
banik, 'therefore the ſecond put in 55 crowns, and 
is thiis-proved. . For both put in 80 crowns, 
»;80, $60 25 ? 300 | 80, 960 55:3 660 


FE. Queſtion X XII; 
Three Metchants gain together 700 crowns , 
ahich tha they diſtribute amongſt themſelves (ba- 


ving regard to the. ſumme each one brought into 


bank) ſo as that the portion of the ſecond ſurmounted 


the portion-, of the forft by 12 crowns , and ihe 
portzon of the third ſurpaſſed that of the ſecond 
by 16.cronns. \ 1 demand how mach «each mani por- 
tion Was | | | 

; :Pat for the portion of the firſt man' x R, and 
then ſhall the portion of. the ſecond be 1 R + 12, 


and the'portion of the third 1: R + 28. Theſe 3 
portions together make. 3 R:»Þ 40, equal to 700.. 


Take away 40 from both parts of the equation, and 
the .quation will be between 3 R and 660. Di- 
vide therefore 660 by 3; and you ſhall have = 
att vy 


ii. 
———- 


PPrRarX. 
| for the-value of x R,,and. ſo much was the firſt 


| mansportion, ſo the Portion of the ſecand thall 


be 232, andof the third 248, which all together 
make 70O, = 


| Queſtion XX 111. 


A Caterer buyes a number of Fonls, ſo as that 
| if be had bought the I» T» and x of the number, and 
over and above 6, he mould then have 100 juſt, 7 
demand the number of Fowls he bonghr. 
Pat x R for the number, whoſe 3, 3, and 3 make 
& R, which with 6,make 3; R »þ 6 equal to 100. 
Take aivay 6 from both parts of the equation, and 
the remaining equation will be betiyeen R and 
94. Divide therefore 94 by 52, and the-value of 
| I Rwillbe 120, to wit, the. number of Fowls that 
were bought. _ I 
For its + is 4, and .its + is 30, andit, 4,24; 
| which all together with 6, make the ſum 100. 


| Some Examples in Alee- 


 braconcerning Squares. 


To find two numbers in a given Exceſs, ſo as their 
Squares may bave alſo a given Exceſs, ' © 


Et there be ſought two numbers, whoſe Ex- 
ceſſe 1s 4, and the Exceſs of their Squares 


þ. 


I 44. 
Put for the lefſer number 1 R, and therefore the 


| 
| Ff greater 
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greater tmmber maſt be x R-Þ+ 4, whoſe ſquites 
ae t Qi#ndtQ 8 R 1s, their excelſe is 
8 R»Þ+t6, which ought tobe equal to 144: Yake 
away 16 from both parts of the equation, and the 
equation will be between 8R and 128. Divide 
therefore 128 by 8, and-you ſhall have for the vz- 
lue of 1 R, 16 for the leſſer number, the greater 
therefore will be 20, that. the Exc nidy be 4, 
The ſquares of thoſe 2 nimbers are 256, and 400, 
whoſe difference or exceſs i8 144. - 


T'wo nuwbrrs being given ;gto find another with whith 


maltiphying both tht nnvrbers, makes the greater 


member 4 ſquare, and its leſſer the fide of that 
ſquare. I's | 50 


== the trvo given nainbersbe 200 and 5, '2nd 


let the ſought number be put 1-R. Now! R 


multiplied in 200,produceth 200 R,and r R mil- 
tipliedins, makes 5 *R, which ought'to-be the 
fide, and ſomultiplied in it ſelf, ought to make 


numberequal to200; But 5 R multiplied in it, | 
25Q; 'Q: Din thereſtte 13be- 


ſelf," 1 
tween 200 R and 25 Q; _ Divide thereforg 200 
by 25, andthe value of 1 Ris 8, which multiplied 
in 200, make the ſquare 1609, whoſe fide is the 
number.40, which 1$ alfo produced by the multt- 
plicationof Bin 5, » | 


Come 
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Some Examples relating 
to Cubes. 


To finde 4 number, nhich multiplied in it ſelf, and 
the product multiplied by ſame given number » may 
prdce 4 number in 4 given proportion to the 

ube of the found number. 


Bo the given number be 20, finde- another 
number, which being firſt multiplied in it felf, 
and then the produſt multiplyed dy the given 
number 20, may produce a number in a quintuple 
—_ to the Cube made of the found num- . 
er. 

Par for the ſought number 1 R, which multi- 
plied in its ſelf makes x Q , which alſo pap 
ed by 20, makes 2QaQ_ theCubeof1Ris1 C, 
| towhich 20 Qought to have a quintaple propor- 
tion ; ſo the equation is between 20 Q and 5 C: 
Divide 2@ by 5, and you have for the valye of 
I R, 4, the number ſogght, This 4 multiplyed in 
it ſelf makes 16, and 16 multiplied by 20, makes 
320, which is quintuple to 64, the Cube of 4. 


——— 
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To divide a given namber in two parts, Jo as this 
their Cubes may make 4 given ſum, which ſhal 
be greater than tbe quarter part of the Cube de- 
ſeribed of the given number. 


| [-* the given mainber be to, tobe divided into 

two parts, whioſe Ciibes may make 370,which 
number '1s greater ' than' the 4 part of the Cube of 
10, Put for the firſt'number compounded of 1 R, 
and.half.of the given number 21 R +5, and for 
the ſecond 5 — 1 R. So theſe two numbers do 
make the given number; Their Cubes are C + | 
I5Q+735R + 125, and 125—75 Ri% 
15Q=—1C; their ſum is z0 QÞ 250: For 
IC,and—1C, aSalſoþ 75 R, and —75R, 
do mutually deſtroy one another : and of 15 Q, 
and 15 Q ,are made 3o Q. alſo 125, atd12y, 
make 250, Therefore the equation is betyeen 
30 250, and 370. Take away 250 fron 
both parts;-and the equation will be between 30 
Q and 126, Divide 120 by 36, and you hive 4 
for the value of 1 Q,, and the value of 1R, 2, The 
firſt part put x R Þ 5 ſhall be 7, and the ſecond 
put 5 — 1 Rſhall be 3. The Cibes of thoſe parts 
are 343 and 27; which together make 370. 


FINIS. 


| Books of this Authors al- © 
ready E'xtant. 


= H*® Compleat Surveyor, teaching the whole 
Art of Surveying of Land divers wayes, 

| aid by ſeveral Inſtruments. 

fo The Rale of Proportion (commonly called Gonters 


h Line) made eaſie by which Board, Glaſfſe, Tim- 
ot ber, Stone, and all other Superficial and Solid 
$ Meaſures may be performed without the hejp 
Ir of Pen or Compaſles, by inſpeCtion, only look- 
0 ing upon the Ruler. 


His Arithmetical Recreations. 


Other Treatiſes of che Authors, ſozwve whereof are 
non in thy Preſſe, and the reſt will 
{uddainly follow. 


* -| His Deſcription and #ſe of Nepeirs Bones, 

Z which the moſt difficult parts of Ari 

, are performed with eaſe and exaRneſs, without 
) any charge to the Memory, ; 

of HIS 

Platforme, \ Purchaſers, 

R Guide) For < Builders, 

) Mate. Meaſurers. 

| 

; 


His Nine Geometrical Exerciſes for young Sea- 
| . men,Pertorming theDo&trine of Triangles,both 
Plain and Sphtzrical, Proje&ing of che Spheres 
and reſolving all the moſt uſual Problems in A- 
Rronomy, Geography, and Navigation by Rule ' 
and Compaſle onely. A 

S 


So) The Nayreh of Books. bs 
The Gunners Prattice, Containing the Grounds 
and Principles of. that Art, and whatſoever elſe 
- 1s neceflary thereunto, . 
. Two Other Treaviſes almoſt ready, the one trea- © 
ting of Dialling ; the other of Navigatian. 


Other Mathemacical Books ſold by 
George Sawbridge. 


Aathematical Colleftions and Tranſlations in two 
Parts, from the Original Copies of Galileus, 
and «ther Famous Modern Amber, by Thomas 
Salisbury & fe 9; ' 

Afﬀtronomia Carolina, A New T hbeorie of the 
Calſtial Motions, by Thomas Street Mabe- | 
mats 

Alſo, That Long expetted work of 7dr. Vincent 
Wings , entiz#/ed , Aſtronomia Britanica, in 
Five Parts, viz. 


1. Logiſtica Aftronomica. 
2, Trigonometria. 

3. Dacina Sphaerica. 

4- Theoria Planerarum. 
5. Tabulz Novz Aſtronomicz. 
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